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“Because of tradition, folklore and idle, uncriti- 
cal chatter” the menopause “is approached 
by many women with corigiderable dread.”1 
Calming these fears goes hand in hand with 
endocrine therapy in the whole-patient ap- 
proach to the climacteric. The response of 
patients is gratifying — and the doctor-patient 
relationship is strengthened. 

Gratifying too, is the element of simplicity 


1. Buxton, C. L.: J. Clin. Endocrinology 4:59! (Dec.) 1944, 
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MANUFACTURING CHEMISTS TO THE MEDICAL 


introduced by the use of parenteral Amniotin 
for symptomatic control — and oral Amniotin 
for maintenance. This complex of truly natural 
estrogens is backed by more than seventeen 
years of extensive clinical use. Its wide range 
of potencies and dosage forms makes Amniotin 
readily adaptable to all cases — severe or mild. 
Amniotin is well tolerated — rarely causing dis- 
tressing side effects. 
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TREATMENT OF TRICHOMONAS VAGINALIS VAGINITIS 


WALTER J. REICH, M.D., F.A.C.S., HELEN L. BUTTON, M.D., and 
MITCHELL J. NECHTOW, M.D., Chicago, Illinois 


HE treatment of Trichomonas vag- 

inalis vaginitis was approached, for 

the investigation here reported, as a 

problem involving: (1) the effective- 
ness of the therapeutic agent under test, and 
(2) the effectiveness of the steps taken against 
recurrence. 

The work was done in the outpatient 
gynecological clinic at Cook County Hospital, 
Chicago, and in the private practice of the 
investigators participating; 2080 patients 
were examined for presence of Trichomonas 
vaginalis infection; 541 were found to be 
positive; 205 were available for study; and 153 
were followed with sufficient completeness for 
report. 

PROCEDURE AND RESULTS 

Differential diagnosis and examination. A 
history was taken and a preliminary exam- 
ination made of the vulva, with particular 
attention to the character, amount, color, and 
odor of the discharge. 

Irritation and itching usually were com- 
plained of, in association with a leucorrhea 
and pruritis; bladder indications of frequency 
and urgency often were present; and, occa- 
sionally, dyspareunia, vaginospasm, and sen- 
sation of heaviness. 

Examination of the vulva revealed skin 
manifestations of infection, ranging from 
normal skin to extensive vulvitis (Figs. 1 and 2 

From the Gynecological Division of the Fantus Clinics, the 


Cook County Graduate School of Medicine and the Hektoen 
Institute for Medical Research, Cook County Hospital. 


insert). Perirectal irritations and, occasion- 
ally, accompanying condylomata acuminata 
were found. The common finding was that of 
an inflamed mucous membrane, with pin- 
point petechiae dispersed over the cervix. 
Examination of Skene’s glands and the 
openings of the Bartholin glands showed 
evidence of infection in more than 50 per cent 
of the strongly positive trichomonas cases. 
Cervicitis, endocervicitis with erosions, polyps, 
and nabothian cysts frequently were found 
as incidental pathology. Tender, indurated 
sacrouterine ligaments were found in approx- 
imately 5 per cent of the apparently acute, 
strongly positive cases. 

Unlubricated speculums were used for the 
vaginal examination. After noting all path- 
ology, pH determinations were made with 
nitrazine paper. Next, the type of vaginitis 
was identified through microscopic examina- 
tion of a hanging drop of vaginal secretion 
and, frequently, an undiluted wet smear and 
Gram stain. 

The specimen for microscopic examination 
was prepared by releasing, onto a drop of 
normal saline on the cover slip, a drop of 
secretion obtained from the posterior fornix 
by means of an 8 inch glass tube tapered at 
the ‘‘sampling”’ end and with a rubber bulb 
to provide suction at the other. 

The number of trichomonads was counted 
under high power magnification. A field con- 
taining only an occasional trichomonad, or 
less than 3, was classified as +. A field con- 
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taining 3 to 8 was classified as ++ and one 
containing more than 8 as +++ or ++++. 

When the urethra and bladder were suspect- 
ed as foci, particularly after patients who had 
been given extensive treatment presented 
themselves again for treatment, a hanging 
drop examination was made on a catheterized 
specimen of residual urine taken from the 
bladder before removal of the catheter (for 
avoidance of contamination from the urethra). 

Initial treatment. Each patient that pre- 
sented herself for treatment; after being 
found to be trichomonas-positive, was placed 
on a strict clinic-home regimen. A course of 
treatment was begun, directed not only 
toward the elimination of the vaginal tricho- 
monads but also to those foci and existing 
pathological conditions that could contribute 
as complications in prolonging the infection. 

In those cases in which there was a focus 
or foci of Trichomonas vaginalis infection 
within the internal and external genitalia, 
treatment was instituted as follows: 

a. Electrofulguration of Skene’s ducts (num- 
bering from 2 to 11 as noted by one of 
us, H. L. B.), 

. Electrocautery of cervical erosions (first 
degree) ; 

c. Electrocoagulation of cervical erosions 
and nabothian cysts and of the endo- 
cervix in endocervicitis including bilateral 
transverse lacerations allowing ‘pocket 
formation”’; 

d. Removal of cervical polyps; and 

e. Electrocoagulation of eroded ectropion of 
either anterior or posterior cervix. 

The procedure for elimination of the vaginal 
trichomonads consisted of drying the vaginal 
tract and then applying, by insufflation (Figs. 
3 and 4), from 2 to 4 grams of a powder con- 
taining 20 per cent by weight of finely pul- 
verized argyrol, 40 per cent of kaolin, and 40 
per cent of beta-lactose. 

In the severe, acute cases in which there 
was pronounced tenderness in the vagina, the 
preliminary drying was omitted and the dis- 
charge simply wiped away before insufflation. 

The insufflation was given with a Graves 
speculum in place,’ producing distention of 
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1It is suggested that a speculum always be used for insufflation. An in- 
sufflator should never be seplied so that the rubber diaphragm fits 
e an insufflation is being given, because 


snugly against the vulva whi 
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the vaginal walls and allowing deposition «/ 
the powder in the anterior and posterior fo 

nices. As the speculum was withdrawn, ir 

sufflation was carried backward toward th 

vulva. 

A sanitary napkin was provided. Th 
patient was then instructed to take a douch 
nightly, containing white vinegar (4 table 
spoonfuls to 2 quarts of warm water) followed 
by insertion high into the vaginal tract of a 
No. 12 gelatin capsule containing an additional! 
4 grams of the argyrol, kaolin, and lactos 
powder. A supply of 6 of these capsules was 
given—the requirement for 1 week—and the 
patient asked to return for re-examination at 
the end of one week from the day of clinic 
treatment, after having taken the douche 
only (and no capsule) on the night preceding 
re-examination. The patient also was in- 
structed to give careful attention to the fol- 
lowing prophylactic measures: 

1. Wipe backward with toilet paper, using 
separate piece for the urethra. 

2. Wash hands after bowel movement and 
also before insertion of vaginal wick used 
during menstruation. 

3. Wash external parts with soap and 
water (between the labia and about the cli- 
toris and introitus) before douching; boil 
douche-tip and run hot water through douche 
bag for 3 minutes before using. 

4. Avoid use of saliva for lubrication during 
intercourse; douche before and after inter- 
course, if still under treatment, followed by 
insertion of a capsule. 

5. Use an absolutely clean bathtub. 

Contamination from the rectum and mouth 
is stated by Bland and Rakoff to be “rarely, 
if ever, a source of vaginal infestation,” but 
should not be permitted to occur. Bed-pan 
contamination also must be guarded against. 
Especial care must be taken, where others use 
the same douche bag and tip and bath-tub, 
to prevent the infection being spread to them. 
Prophylactic use of a mild antiseptic douche, 
preferably an oxychlorine preparation, im- 
mediately following exposure to a likely con- 





of the possible danger of producing an air embolism. In the pregnant 
patients, vaginal powder applications by means of insufflation must be 
made with speculum in place and the vagina well distended, a minimum 
of pressure being used, and with the insufflator tip directed into the 
fornices and well away from the cervix. 

















Fig. 1. Clinical appearance of Trichomonas vaginalis vaginitis and the results of treatment. 
A, Typical picture; B, discharge wiped away exposing petechial spots on the cervix caused by 
the Trichomonas vaginalis; C, microscopic view of Trichomonas vaginalis under high power; 
D, clinical appearance of vagina after 1 week of therapy; E, clinical appearance of vagina after 
eradication of infection. 


Treatment of Trichomonas Vaginalis Vaginitis — 
Walter J. Reich, Helen L. Sutton, and Mitchell J. Nechtow 











Fig. 2. Contiguous trigonitis due to Trichomonas vaginalis 
vaginitis. 


Treatment of Trichomonas Vaginalis Vaginitis.— 
Walter J. Reich, Helen L. Sutton, and Mitchell J. Nechtow 
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minated tub, pool, toilet seat, linens, or 
cual congress may provide a reasonably 
fe means of protection. 

[he possibility of the male as a source of 
ection has been forcefully emphasized by 


‘0 (4) who states that ‘‘the male is not only 


ponsible for the reinfection of women but 
the principal agent of transmission.” 
ison terms trichomoniasis the ‘seventh 
iereal disease.’ Proper feminine hygiene 
asures should be taken, particularly where 
nfection is suspected and later proved to 
ve come from the marital partner.’ 

Safety. The instruction to return for re- 


samination at the end of each consecutive 
ek of treatment permitted close observation 
i progress and also, at the beginning of the 


idy, the very necessary assurance that the 


‘-atment was altogether safe for continued 


No indication of harmful effect was found 


)r. J. Lester Wilkey of the Genito-Urinary Department of Cook 
nty Hospital, Chicago, has observed (private communication) in 
if a series of 16 instances of Trichomonas vaginalis infection in the 
e, the presence of urethral strictures derived from an earlier gonor- 
il infection, and suggests that such strictures may act as dams behind 


which trichomonads may be harbored. The treatment given consisted 


yrostatic massage with urethral dilatation once weekly followed by 


nterior ed instillation of a 5 per cent solution of mild silver pro- 
n, wit 
Iver scan was prescribed for interim urethral injection by the patient 


recaution against reinfection. A 5 per cent solution of mild 


ce daily. 


Oe .. 
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_Fig. 3. Insufflation of argyrol compound powder, front 
view. 


at any time and no instance of sensitivity 
to type or method of treatment. No argy- 
ria was seen. (Long continued use of any 
silver preparation carries with it a risk of ar- 
gyria and should be avoided. A _ search 
through the published records up to 1939, 
by Hill and Pillsbury, found record of no 





Fig. 4. Insufflation of argyrol compound powder, lateral view. 
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lig. 5. Composite drawing showing possible sources of reinfection. 


instance of generalized argyria associated with 
the use of mild silver protein as the only form 
of silver given, in the genitourinary region, 
but did find report of one instance following a 
combined use of mild and strong silver protein 
as a urethral irrigation. The duration of use 
Was reported to have been 6 weeks.) 

Re-examination and continuation of treatment. 
lew of the patients adhered, without lapse, 
to the schedule of return for re-examination 
and continuation of treatment that was re- 
quested of them. This schedule required, in 
the absence of recurrence, a total of 8 reports 
to the clinic; weekly during the month of 
treatment; at 3 week intervals during the 
next 2'4 months; and, again, 3 months later. 
Treatment was not interrupted during — the 
menstrual period. 

Following each re-examination during the 
period of treatment, an additional insufflation 


was given and 6 additional capsules, for use 
as before, with instructions to return again 
for examination at the end of the week, etc. 

As is reported in Table I, the infections 
with an initial classification of +++ or 
++++ required longer treatment on the 
average than those with : an initial classification 
of + or ++, and had a greater tendency to re- 
cur. The number of weeks of treatment given, 
in the absence of recurrence, was between 
3 and 4 and, in the presence of 1 or at most 2 
recurrences, between 5 and 7. The percentage 
of patients successfully treated was o8. 

The outcome, in the unsuccessfully treated 
patients, was one suggesting failure, not on 
the part of the therapeutic agent but of the 
precaution against reinfection (Fig. 5). 

Results approximately equivalent to those 
obtained by the combined use of insufflation 
and capsule insertion were observed following 
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Fig. 6. Comparative bacteriostatic power of the argyrol kaolin, lactose powder 
against gram-positive Staphylococcus aureus, .; and Streptococcus pyogenes, B; and 
gram-negative Escherichia communior, C; Pseudomonas aeruginosa, D; and Eber 


thella typhosa, E. 


Tests made by a modification of the agar streak plate dilution 


method described by Waksman and Reilly. 

Agar plates containing: I, no argyrol, kaolin, lactose powder; II, the powder in a 
dilution of 1:5000; and, III, in a dilution of 1:500. Note the complete restraint of 
growth at 1:500 and the marked restraint even at 1:5000. 


the use of capsules alone. However, the return 
o| the patient for insufflation provides for an 
ai tomaticity of re-examination and control not 
possible through the use of capsules alone. 

A study was made by one of us (M. J. N.) 
oi the rate of disintegration and dispersion of 
the capsule following its placement high in the 
vaginal vault. Hourly observations were 
made and the process was found to be rapid, 
resulting in an apparently uniform distribu- 
tion of the contents throughout the vagina 
within 3 to 4 hours. 


MODE OF ACTION 


The action of the powder would appear to 
be of the type exerted by the sulfonamides 
and by penicillin against the infections for 
which they are most effective—a mild, check- 
ing action, gradually depriving the pathogen 
of its foothold. Mild silver protein has been 
demonstrated to exert an additional germi- 
cidal effect, but that effect is secondary in 
importance to the checking effect imposed. 
A direct killing of Trichomonas vaginalis by 
0.5 per cent mild silver protein in vitro has 
been observed by Shelanski which was re- 
ported to be complete in 8% minutes. 
Morgan and Campbell observed a similar 
effect by 1 per cent mild silver protein versus 
Trichomonas foetus. Bucca found mild silver 
protein to be lethal for the gonococcus in a 
dilution of 1:50,000. 

The photographs in Figure 6 indicate, 
graphically, the extent to which mild silver 
protein-kaolin-lactose powder checks the 


growth of representative gram-positive and 
gram-negative bacteria. There would seem 
to be little question of its capacity to control 
either Trichomonas vaginalis or the disturbed 
bacterial flora associated with it in the pro- 
duction of Trichomonas vaginalis vaginitis. 
DISCUSSION 

In our clinic, we have tried and had experi- 
ence with all of the classical approaches to the 
treatment of Trichomonas vaginalis vaginitis. 


TABLE I.—DURATION OF TREATMENT IN RE- 
LATION TO INITIAL CLASSIFICATION AND 
FREEDOM FROM SOURCES OF RECURRENCE 


Per cent of 
Average | group re 


itiz Number : : 
Giese = al sara Number total no sponding 
sifi- . - : 
— cation rences of cases jof weeks of| success 
r treatment! fully to 
| treatment 
TV+,4++ ° 30 2.7 
I 3 0.7 
Negro TV+++, = i adi 
hod k 35 3-7 
I 8 5.3 
multiple 
Combined 84 97.6 
White Series At ° 19 3.5 
EF } 6.0 
Series Bt o-2 45 3-4 
multiple I * 
| Combined 69 98.6 


*Not responding effectively. Indication for further search for source 
of recurrence rather than extension of treatment. 

tSeries A: clinic patients; Series B: office patients, studied over the 
same period. 
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Cleansing the external genitalia with tinc- 
ture of green soap and warm water, with dry- 
ing of the vaginal tract followed by treatment 
with a stream of warm air, has proved to be 
time-consuming and cumbersome, with frac- 
tional results even though trichomonadicidal 
agents were applied following the procedure 
and prescribed nightly for the patient. The 
substances used for this purpose were: picric 
acid (1 per cent), methylene blue (1 per cent), 
gentian violet (2 to 5 per cent), and saturated 
solutions of sodium perborate. 

Various types of insufflation powders were 
explored, containing pentavalent arsenicals 
or silver picrate. Supplementary to the use 
of these preparations in the clinic, the patient 
nightly, at home, used the same drugs in 
tablet or suppository form. An acid douche, 
usually vinegar, was also prescribed twice a 
day, mornings and afternoons along with the 
clinic and home medication. Quinine sulfate, 
oxyquinoline sulfate, and the lactic acid, 
oxyquinoline jellies also were given thorough 
trial. 

Fairly good results followed from the use of 
all these procedures, with, however, failures 
which led to a review of basic principles and 
the development of the method of approach 
described. 

Work of others. A thorough review of the 
background of the problem appears in the 
report of the American Medical Association 
Council on Pharmacy and Chemistry on 
status of treatment of Trichomonas vaginalis 
vaginitis (10). Authoritative conclusions on 
the pathogenicity of Trichomonas vaginalis 


have been brought forward by Trussell an | 
Plass, Hesseltine, and Feo, Rakoff, an 
Stabler (5). Comprehensive information o 
incidence is given by Peterson. 


SUMMARY 


A combined use of mild silver protein 
kaolin, and beta-lactose in powder and vag 
inal capsule, together with search for anc 
elimination of foci and sources of reinfection 
gave a successful result against Trichomona: 
vaginalis vaginitis in 97.6 per cent of a group 
of 84 negro patients and 98.6 per cent of a 
group of 69 white patients, studied under 
both clinic and office conditions and with 
infections varying in initial severity and ex- 
tent over the usually encountered range. 
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EXTENSIVE HEMANGIOMA 


R eport ot Cases 


DANIEL C. ELKIN, M.D., F.A.C.S., and FREDERICK W. COOPER, Jr., M.D., 


Atlanta, Georgia 


EPORTS appear in the literature of 
extensive hemangiomas for which 
multiple or radical operations have 
been performed for their cure. Since 

ie lesion, although rarely malignant, pro- 
ressively enlarges, the necessity for its re- 
,oval is apparent. Many methods of therapy 
ave been instituted, but only in those in- 
ances which result in the total eradication of 
the lesion can one hope for permanent success. 
.t the onset these lesions may produce only 
ssmetic deformities but eventually functional 
impairment and pain will result. Hemorrhage, 
ialignant degeneration, and progression to 
true cirsoid aneurysms are further indications 
yr radical extirpation. 


PATHOLOGY 


Hemangiomas are tumors of independently 
growing blood channels which probably have 
their origin as embryonic rudiments of meso- 
dermal tissue. The concept that they result 


From the Vascular Surgery Center, Ashford General Hospital, 
White Sulphur Springs, West Virginia, and the Department of 
Surgery, Emory University. 
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_ Fig. 1. Photomicrograph of a typical cavernous heman- 
gioma. 


from dilatation of blood vessels or organiza 
tion of hemorrhage has long been discarded 
(5, 7). 

Classification is usually of two types: cav- 
ernous hemangioma, and capillary heman- 
gioma. The point of division between the two 
types is frequently difficult unless the speci- 
men is carefully examined before fixation. 
Watson and McCarthy have classified them 
into eight groups: (1) capillary hemangioma, 
(2) cavernous hemangioma, (3) angioblastic 
or hypertrophic hemangioma, (4) racemose 
hemangioma, (5) diffuse systemic heman- 
gioma, (6) metastasizing hemangioma, (7) 
nevus venosus or port wine stain, and (8) 
hereditary hemorrhagic telangiectasis. 

The microscopic picture is one of endothelial 
spaces of varying size surrounded by inter- 
stitial connective tissue (Fig. 1). The amount 
of lipoid and fibrous tissue varies markedly; 
the proportion of these elements will deter- 
mine the compressibility and consistency of 
the mass (Fig. 2). Many of them have the 
appearance of lipoma. It may be well encap- 
sulated occupying a position between muscle 





Fig. 2. Photomicrograph of a hemangioma with large 
amount of connective tissue and small vascular channels. 
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Fig. 3. a, Hemangioma involving all muscles of the 
shoulder girdle. b, Postoperative result after excision of 
the major portion of the mass. 

Fig. 4. a, Hemangioma involving the latissimus dorsi 
muscle. b, Specimen removed showing extensive deposi- 
tion of fat about the vascular channels. c, Postoperative 
result after complete excision. 
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Fig. < 
Fig. 5. 


after excision. 


lanes, or it may infiltrate adjacent muscles, 
erves, or glandular structures. 

The feasibility of complete excision of he- 
1angiomas can be determined only by sur- 
ical exploration since the external appear- 
nce of the tumor is deceptive. 

Hemangiomas usually occur on the face, 
yack, or shoulder region, but may occur in 
iny portion of the body. The lower extremi- 
ies are more rarely affected than the trunk or 
ipper extremities. Thromboses with the for- 
mation of phleboliths are common. 


DIAGNOSIS 


The diagnosis of extensive hemangiomas is 
not difficult. A mass of variable consistency 
is present which is compressible and which 





a, Hemangioma of vastus lateralis muscle. 
b, Cross section of specimen showing large vascular spaces. 


Fig. 6. 


a, Hemangioma of foot with large veins leading from the tumor. b, Results 


will re-expand after the involved part is com- 
pressed or when the large veins leading from 
it are occluded. On expansion the patient 
may complain of a feeling of fullness, heavi- 
ness, or pain. The rapidity of filling following 
compression is dependent upon the size of the 
arterial components. 

Lesions about the face are best examined 
with the patient in the horizontal position 
with the head depressed. The mass will then 
be seen to enlarge, particularly if the jugular 
veins are occluded by pressure (Fig. 9). The 
presence of a “port wine”’ stain overlying the 
mass or infiltration of the overlying skin fur- 
ther substantiates the diagnosis. A bruit will 
not be heard unless large arteriovenous com- 
munications are present. 





b 


with 


c, Postoperative result minimal impairment of 


function. 
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Fig. 7. a, left, Hemangioma of forearm with rapid 
growth. b, Result after excision. 


lollowing trauma or thrombosis of a major 
venous channel leading from the tumor, rapid 
enlargement may occur. The tumor then 
may become painful and simulate an acute 
inflammatory process. 

Due to the variation in consistency and 
compressibility of the mass other conditions 
such as large dilated varices, lymphangiomas, 
and lipomas are to be differentiated from it. 
The deposition of fat about the vascular chan- 
nels may be so great as to give the tumor the 
appearance of a lipoma even at the time of 
operation; in occasional instances the expan- 
sile quality may be absent. The true nature 
of the tumor is then appreciated only if it is 
incised exposing the vascular spaces. A 
lymphangioma may be compressible but is 
reduced in size less readily and expands less 
rapidly when released. Large masses of var- 


ices confined to a single area are differentiate: 
by the greater ease with which they are emp 
tied on compression and by the tests for vari 
cose veins. 

TREATMENT 

Complete removal of the tumor is the ideal 
treatment. This is not always possible, for 
in lesions about the head loss of facial expres- 
sion may result from associated injury to the 
facial nerve; extensive removal of muscles 
about an extremity may destroy the function 
of the part, and at times the major nerves are 
so intimately involved in the process that re- 
moval of the tumor without injuring them is 
not possible. It is believed that in so far as it 
is compatible with essential functions of the 
individual, every attempt should be made 
completely to excise the lesion, for these tu- 
mors increase steadily in size and frequently 
undergo changes of distressing or even fatal 
nature. 

Excision. All cases in this series were 
treated by excision. The overlying skin was 
excised if it was involved, and if a satisfactory 
closure could not be obtained skin grafting 
was done. 

Irradiation was employed only in instances 
in which surgical excision was inadvisable or 
incomplete after exploration of the lesion. The 
use of sclerosing solutions would seem futile 
in large cavernous tumors and such treatment 
was not employed. 

Review of cases (Table I). In the cases re- 
ported in this series all patients were treated 
by surgical excision. Many other heman- 
giomas were seen but those of small size and 





Fig. 8. a, left. Hemangioma of hand with involvement of intrinsic musculature, 
median and ulnar nerves. b, Postoperative result after excision of a portion of the 


mass 
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Fig. 9. a, left, Hemangioma of parotid region and temporal muscle with expansion 
as head is depressed. b, Photograph following partial excision of the tumor. 


involving only the skin are not included. 
Other instances of “port wine” blemishes in- 
volving large areas were not excised. Tumors 
of the parotid region, except for 1 instance in 
which it was believed that the mass was super- 
ficial, were uniformly referred for irradiation 
therapy. 

History of trauma was present in 14 cases. 
It is believed that trauma is frequently the 


factor initiating increased growth in an under- 
lying congenital lesion. 

Pulsation was present in 3 instances and in 
2 of these a bruit was audible, and was inter- 
preted as evidence of large arteriovenous 
communications. 

In 1 instance the median and ulnar nerves 
were infiltrated making excision impossible 
without removing the nerves. 





Fig. 10. a, left, Hemangioma of frontalis muscle with communicating diploic veins 
b, Postoperative result showing method of reflecting flap to permit excision. 
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TABLE TI. 
Birth mark Trauma 
pg Location 
Yes No Yes No 
1 Buttock and thigh I 1 
Parotid region I I 
3 Chest wall 1 I 
Cheek I I 
Hand and wrist 1 I 
6 Forearm I I 
7 Calf of leg I I 
8 Fourth finger and 
hand I I 
) Axilla and chest 
wall I I 
1 Scalp 1 I 
1 \rm I I 
I Foot I I 
13 Cheek I I 
14 Scalp and ear 1 I 
15 Chest wall I I 
¢ Leg I I 
17 rhigh I I 
is Cheek I I 


19 Forehead 1 I 


Potal 14 1} 


In 12 instances the tumor was completely 
excised. In 7 the mass was removed but a 
small amount was left; 1 case involved the 
masseter muscle alone and although this mus- 
cle was removed the complete extirpation of 
the origin of the muscle was not confirmed. 
All muscles of the shoulder girdle were infil- 
trated in 1 instance and the tumor could not 
be removed without sacrificing the arm. In 2 
instances the masseter and temporal muscles 
were involved and left after excision of the 
major portion of the mass. The remainder 
of the failures were associated with extensive 
“port wine” blemishes in which the expansile 
portion of the tumor was removed but in 
which it was not felt justifiable to do wide- 
spread skin excision. Postoperative irradia- 
tion therapy was employed in 3 patients. 


SUMMARY AND CONCLUSIONS 


1. Nineteen cases of extensive hemangiomas 
treated by surgical excision are reported. 


REVIEW OF CASES 


Rapid Skin Complete 


enlargement involvement excision Results 
No Yes No Yes No Cured [Improved 
I I 1 
I I I 
I I I 
I I 1 
% I I 
I I I 
I I I 
I I I I 
I I I I 
I I I 
I I I 
I I I 
I I I I 
I I I 
I I I 
I I I 
I I I 
I 1? I 
I I I 
9 10 13-1 ( I 7 


2. The preoperative evaluation of the prob- 
ability of complete removal is difficult because 
of the fact that the tumors are deceptive as 
to extent and involvement of adjacent struc- 
tures. 

3. Cures were effected in 63 per cent of cases 
and improvement obtained in the remaining 
37 per cent. 
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THE CHOICE OF OPERATION FOR THE TREATMENT 
OF ARTERIOVENOUS FISTULAS 


E. CRAIG HERINGMAN, M.D., New Orleans, Louisiana 


UADRUPLE ligation with excision 
of the fistula has been the classical 
operation in the treatment of arte- 
riovenousaneurysm for many years. 

folman, Herrmann and Reid, and Elkin have 
idvocated this procedure as being the most 
iseful and effective technique. Recently, how- 
‘ver, reports have appeared which indicate 
hat although patients treated in this manner 
nay not develop gangrene after operation, 
.evertheless a good many of them will show 
‘vidence of chronic vascular insufficiency dis- 
al to the ligated vessels. Symptoms such as 
ntermittent claudication, ischemic pain, 
1umbness, tingling, atrophy of muscles, or 
coldness of the skin, may develop to plague 
the patient even though a successful quadru- 
ple ligation has been accomplished. May- 
berry, Bigger, and Freeman all have stressed 
that these untoward postoperative conditions 
may be avoided by closure of the fistula and 
repair of the artery. In a recent report, Her- 
ingman, Rives, and Davis studied 53 cases of 
arteriovenous fistula for evidence of postoper- 
ative vascular insufficiency. It was found that 
there was no instance of vascular inadequacy 
following transvenous arteriorrhaphy as com- 
pared to an incidence of 27.5 per cent follow- 
ing quadruple or sextuple ligation, and an in- 
cidence of 71 per cent following obliterative 
endoaneurysmorrhaphy. It was stressed that 
‘restoration of normal arterial circulation is 
the primary objective of the surgeon whenever 
possible.”’ 

Unfortunately, there exist at the time of 
operation many complicating conditions which 
may prevent the repair of the artery. There- 
fore, one must resort all too frequently to 
quadruple ligation or at times to obliterative 
endoaneurysmorrhaphy in order to eliminate 
the fistula. It is the purpose of this paper to 
discuss those factors which are the basis for 

From the Department of Surgery, Louisiana State University 
School of Medicine. 


903 


the choice of operation in a patient with arteri- 
ovenous fistula. Although these factors are 
known to the vascular surgeon, relatively little 
has been said about them in recent discussions, 
and it isconsidered worthwhile to re-emphasize 
their importance. Certain appropriate cases 
taken from the group of 53 analyzed in the 
original paper (7) are used as examples to 
illustrate how these factors influence the choice 
of operation. 


OPERATIVE PROCEDURES 


In general, there are three main types of 
operative technique available to the surgeon 
when dealing with an arteriovenous aneurysm. 
The first and most frequently used is a liga- 
tion procedure, either quadruple or sextuple 
ligation with excision. The second is a restora- 
tive procedure utilizing some method of arte- 
riorrhaphy or a technique requiring the use of 
vitallium tubes with a venous graft (3). The 
third is an obliterative procedure, the intrasac- 
cular endoaneurysmorrhaphy advocated by 
Matas (10). 

The advantages and disadvantages of these 
procedures merit a brief discussion. 


LIGATION PROCEDURES 


Quadruple ligation with excision. The advan- 
tages of this operation are derived from the 
fact that when properly performed, it is a rela- 
tively safe procedure and effectively elimi- 
nates the fistula without causing gangrene. It 
is frequently the operation to which one must 
resort if a restorative procedure cannot be 
done. However, there are certain definite dis- 
advantages inherent in this operation: 

1. It requires ligation of the main arterial 
pathway, which should not be done unless it is 
absolutely necessary. 

2. Dissection around the sac necessitates li- 
gation of some collaterals which may be essen- 
tial for maintenance of blood flow to distal 
parts. 
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3. The dissection of the sac is often time- 
consuming, requiring the ligation of innumer- 
able bleeding points caused by increased pres- 
sure in the veins around the fistula. 

4. It is not physiological. 

5. It is followed in many cases by evidence 
of postoperative vascular insufficiency. 

Sextuple ligation. This is a procedure re- 
quired for an arteriovenous fistula which oc- 
curs between an artery and its two venae co- 
mitantes. It is fundamentally a ligation and 
excision operation with disadvantages which 
theoretically do not differ from those men- 
tioned under quadruple ligation and exci- 
sion. However, this technique is ordinarily the 
only one of advantage in the presence of 
dual fistulas. 

RESTORATIVE PROCEDURES 

Transvenous arteriorrhaphy (Matas-Bick- 
ham, 1). This procedure is performed without 
difficulty if the fistula occurs in a region where 
the blood supply can be controlled either by a 
proximal constrictor or by temporary liga- 
tures on the artery and vein proximal and dis- 
tal to the fistula. 

The advantages of this operation are well 
known: 

1. It preserves the main arterial pathway, 
which is especially important in certain re- 
gions such as those supplied by the common 
carotid, internal carotid, and popliteal ar- 
teries. 

2. It provides a rapid approach to the fis- 
tula, which can then be closed under direct 
vision. 

3. There is minimal interference with the 
collaterals because little dissection is required 
around the fistula or the sac. 

4. Patients who can be treated successfully 
by this method show little evidence of post- 
operative vascular insufficiency. 

Disadvantages inherent in this procedure 
stem chiefly from local contraindicating fac- 
tors, which become apparent only at time of 
operation. 

1. It requires an arterial wall which has not 
undergone advanced pathologic change and 
has not become involved in dense scar tissue. 
(The presence of such findings creates insur- 
mountable technical difficulties.) 


2. Sufficient normal arterial wall must be 
present in order to permit closure of the fistula 
without a serious reduction in the lumen of the 
artery. 

3. It requires control of circulation, which 
at times may be difficult or impossible to 
obtain. 

4. Occasionally the repair of the artery will 
result in a marked reduction or even complete 
obliteration of the lumen. This is a technical 
error, and every effort should be made to avoid 
It. 

5. Should postoperative infection supervene, 
the suture line may give way, causing serious 
secondary hemorrhage. 

6. Occasionally recurrence may follow res- 
toration of the arterial pathway. This compli- 
cation has been reported by Reid, Pemberton 
and Black, Bigger, and Freeman. 

7. Thrombosis of the artery may occur at 
the site of repair. 

8. Unless the artery is exposed completely 
and carefully examined, a weak point in the 
arterial wall may be overlooked, which may 
result in the subsequent development of an 
aneurysm. 

Transverse suture. This technique has been 
advocated recently by Freeman. Since both 
artery and vein must be completely exposed to 
permit their detachment at the site of the fis- 
tula, there is little likelihood that a weakened 
area in the artery will be overlooked. 

This complete exposure of artery and vein 
is an advantage over transvenous suture be- 
cause with a direct approach to the fistula 
through the vein, complete exposure of the 
vessels is not necessary and a pathologic area 
in the arterial wall can be easily overlooked. 
Another advantage of this procedure has been 
demonstrated by Freeman, who used this 
method of repair successfully even though the 
wound may involve as much as three-fifths of 
the arterial wall. Such a wide defect obviously 
cannot be eliminated by the transvenous tech- 
nique employing longitudinal suture without 
encroachment on the lumen of the artery. 

The disadvantages of this operation are es- 
sentially the same as those of transvenous ar- 
teriorrhaphy. Furthermore, a long slit-like 


opening between artery and vein cannot be 
closed transversely. 
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Fig. 1. a, left, Arteriogram taken of a patient of Dr. Urban Maes shows a large popli- 
teal arterial aneurysm with the artery entering the upper pole. b, Arteriogram of same pa- 
tient following an obliterative endoaneurysmorrhaphy. Note two large branches which 
have been preserved despite their origin close to the sac. If ligation of the artery had 
been done, these collaterals undoubtedly would have been lost. 


Vitallium tube-venous graft method (Blake- 
more and Lord). The development of this tech- 
nique offers a new approach to the problem of 
restoring the artery to normal function. It 
seems advantageous for the following reasons: 

1. It permits complete excision of the fis- 
tula, sac, and that portion of the artery which 
has undergone pathologic change. 

2. Despite excision of the involved segment, 
the main artery is restored to function by 
means of a venous graft. 

3. It is relatively simple and does not re- 
quire suturing of blood vessels. 

4. It is actually a combined quadruple liga- 
tion and restorative procedure, thus present- 
ing the advantages of both. 

The disadvantages of the operation may 
arise from the fact that dissection of the sac 
and fistula may seriously interfere with col- 
lateral circulation. Because of this, vascular 
insufficiency may result if early thrombosis 
should occur in the venous graft. 


OBLITERATIVE PROCEDURES 


Intrasaccular obliterative endoaneurysmor- 
rhaphy, designed primarily for the treatment 
of true or false aneurysms, has also been used 
successfully in the treatment of arteriovenous 


aneurysms. This operation requires adequate 
proximal control of circulation by a con- 
strictor. 

The advantages of this procedure are: 

1. It cures the fistula. 

2. It preserves the collaterals because no 
dissection is required around the sac. Figure 1 
shows an example of how collaterals are pre- 
served by this method. 

3. It is extremely useful in the presence of a 
large sac with numerous communications. 

The disadvantages of this procedure are: 

1. It obliterates the main arterial pathway. 

2. It can be done only in an area where 
proximal control of circulation by a constric- 
tor is possible. 

3. It may be followed by a high incidence of 
vascular insufficiency. 

4. The lesion may recur if one of the open- 
ings in the sac is overlooked or if one of the 
suture lines breaks down. 


CHOICE OF OPERATION 


The decision as to what technique should be 
used is frequently difficult. Since no two cases 
are alike, a number of complicating conditions 
present themselves at operation and require 
individual consideration, 





906 SURGERY, GYNECOLOGY AND OBSTETRICS 


The great variability of these factors pre- 
vents any attempt at rigid classification. How- 
ever, a satisfactory division can be made by 
grouping them under two main headings, de- 
pending on whether they are local or general 
in nature. The classification as presented in 
Table 1 indicates the more important factors. 


TABLE I.—FACTORS INFLUENCING THE CHOICE 
OF OPERATION 


Local factors General factors 


. Scarring around the ves- 1. Cardiac status of the pa- 
sels secondary to the ori- tient. 
ginal trauma. 

. Local pathologic 
changes in the walls of 
the involved vessels. 

. Anatomic location of the . Occupation of the pa- 
fistula. tient. 

4. Factors relative to the 

aneurysmal sac. 


cs) 


. Presence of generalized 
arteriosclerosis. 


LS) 


w 
w 


a. Presence and loca- 
tion of the sac in 
relation to the 
fistula. 

b. Size of the sac. 

c. Condition of the 
sac wall. 

5. Collateral circulation. 


Local Factors 


Scarring around the vessels secondary to the 
original trauma. Here the nature of the injury 
and the presence of coincident infection are 
important. If the walls of the vessels or of the 
sac are involved in dense scar tissue, dissection 
is often hazardous and may produce severe 
hemorrhage. Matas (11) points out that re- 
pair of the artery is practicable only in recent 
injuries in which adhesions are not so dense as 
to prevent mobilization of the vessels. One of 
the cases in the series previously reported ex- 
emplifies the difficulties that may occur be- 
cause of dense scarring found at operation. 


Case 1. A. B. was admitted to Touro Infirmary 
in 1938, with an arteriovenous fistula of the left com- 
mon femoral vessels resulting from a gunshot wound 
of the left groin incurred 11 years earlier. At opera- 
tion, a considerable amount of scarring was found 
involving the walls of the vessels as well as the sur- 
rounding tissue. Dissection of the vessels in the re 
gion was attempted but accidental opening was 
made into a large venous channel. The ensuing 
hemorrhage was so severe that the operation was 
discontinued, and a pack placed in the wound for 
hemostasis. About 1o days later ligation of the ex- 
ternal iliac vessels was performed. After removal of 


the pack from the original operative wound, sever: 
infection developed, causing profuse secondary hem 
orrhage, which was controlled with difficulty. Th 
patient ran a markedly septic course for approxi 
mately one month and finally recovered. Fortunate 
ly, evidence of the fistula disappeared and the pa 
tient was discharged from the infirmary with n 
further complications. 


The choice of operation was determined by 
the local factors. The technique was an im- 
provisation at best. Ligation of the external 
iliac vessels eventually produced a cure, but 
secondary infection, thrombosis, and throm- 
bophlebitis probably were contributing fac- 
tors in the disappearance of the fistula. This 
also serves to emphasize the importance of ob- 
taining control of the proximal and distal cir- 
culation before dissection in the area of the 
fistula is begun. If temporary control of circu- 
lation can be achieved before the fistula is at- 
tacked directly, unfortunate complications 
may be frequently avoided. 

Presence of local changes in the wall of the in- 
volved vessels. This factor must be carefully 
determined before a decision can be made as 
to the proper procedure. When pathologic 
changes occur in the arterial wall, such as 
marked thinning and dilatation, calcification, 
or fibrosis, transvenous arteriorrhaphy may be 
dangerous. In such cases, quadruple ligation 
and excision of the involved vessel segments 
with the fistula is the procedure of choice. This 
is exemplified in the following case. 

CASE 2 (Fig. 2). A. M. was admitted to Touro In- 
firmary with an arteriovenous fistula of the popliteal 
vessels as a result of a gunshot wound incurred 3 
months earlier. When the wound was explored con- 
siderable scarring was found, and the wall of the 
artery opposite the fistula was thin and bulging. 
The fistula and the involved vessels were isolated by 
careful dissection and the lesion excised by means of 
a quadruple ligation. The patient suffered no un- 
toward effects postoperatively. 

Obviously arterial repair in this case would 
be hazardous because of the weakened arterial 
wall. Even if arteriorrhaphy could be accom- 
plished, the thinned area would remain as a 
possible site for early rupture with dangerous 
secondary hemorrhage or late aneurysmal di- 
latation. 

The anatomic location of the fistula. The rela- 
tionship between proximity of the fistula to 
the heart and subsequent development of car- 
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Fig. 2. Arterial wall opposite the site of fistula was thin 
and bulging. Quadruple ligation and excision of the fistula 
with the weakened portion of the artery was performed. 


diac changes is too well known to merit more 
than a passing reference. Management of the 
local lesion, however, will vary according to 
the vessels involved. For example, a lesion of 
either one of the main arteries at the wrist can be 
treated by ligation and excision, because there 
is always an adequate secondary arterial circu- 
lation. This is also true of other regions where 
collateral circulation is known to be adequate. 
On the other hand lesions of large main 
vessels present a much more serious problem. 
The choice of operation for a fistula involving 
the common or the internal carotid artery re- 
quires careful judgment. Collateral circula- 
tion usually does not develop satisfactorily in 
such cases, and with a quadruple ligation or 
obliterative procedure there is always the risk 
of hemiparesis, especially in older individuals. 
This unfortunate complication can often be 
avoided by a procedure designed to restore the 
arterial pathway. Arteriorrhaphy whenever pos- 
sible is always preferable in the presence of a fis- 
tula involving the common or internal carotid 
artery. The following case demonstrates the 
suggested method of handling such patients. 


CasE 4. L. M. entered Charity Hospital with an 
arteriovenous fistula of the right common carotid 
artery and internal jugular vein, caused by a gunshot 
wound incurred 7 weeks prior to admission. Three 
weeks later a modified transvenous repair of the fis- 
tula was performed, with reconstruction of the caro- 
tid artery and the ligation of the internal jugular 
vein above and below the fistula. Heparin was ad- 
ministered after operation and a hematoma devel- 
oped rather promptly. This was evacuated and the 





Fig. 3. Diagrammatic sketch of a modified transvenous 
arteriorrhaphy. In order to avoid tearing the internal] jugu- 
lar vein, complete liberation from surrounding scar tissue 
was not attempted. Instead large U mattress sutures were 
placed across the fistulous opening and tied. The vein was 
then interrupted above and below the fistula and the wall 
sutured to reinforce the closure of the fistula. 


remainder of the postoperative course was unevent- 
ful. The patient was discharged fully recovered, 
with no evidence of cerebral vascular deficiency. 
Figure 3 shows the lesion and the method of repair 
which was used. 


Fistulas of other large vessels also merit a 
determined attempt at restoration of the arte- 








Fig. 4. Transvenous arteriorrhaphy with section of vein 
proximal and distal to fistula. 
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lig. 5. a, Quadruple ligation and excision of the sac with 
involved artery and vein. b, Quadruple ligation and ex- 
cision of both sacs with the involved artery and vein. 


rial lumen. This applies especially to lesions 
of the brachial, common femoral, and popli- 
teal vessels. 

Factors relative to the sac. The simplest type 
of communication is one in which there is a 
direct opening between artery and vein, with 
no intervening sac. This type of lesion is best 
treated by transvenous repair. Proximal and 
distal control of circulation can be obtained 
easily. The transvenous closure of the fistula 
is accomplished through the vein, restoring 
the artery to normal function and leaving col- 
laterals undisturbed (Fig. 4). 

There is often a false aneurysmal sac pres- 
ent in connection with the fistula. In such 
cases so much of the arterial wall has disap- 
peared that repair is impossible. Quadruple 
ligation with excision or an intrasaccular ob- 
literation may be used, depending on the other 
factors mentioned previously. 


CasE 5 (Fig. 5a). J. S. was admitted to Charity 
Hospital with an arteriovenous fistula of the right 
superficial femoral vessels caused by a gunshot 
wound in the thigh inflicted 18 years before. At 
operation a large rent, incorporating more than half 
the diameter of the artery, was found between the 
artery and vein. In the arterial wall, opposite the 
fistula, there was a small aneurysmal sac. Because 
very little normal arterial wall was left, a quadruple 
ligation with excision was performed. There were no 
postoperative complications. 

Case 6 (Fig. 5b). A. C. was admitted with a long 
standing arteriovenous fistula of the left common 
femoral vessels. At operation two large false sacs 
were found opposite the fistula, one communicating 





Fig. 6. Sextuple ligation with excision of involved por- 
tion of the artery and veins. 


with the artery, the other with the vein. In this case, 
too, a quadruple ligation with excision was performed 
because so little of the normal arterial wall remained. 


In the presence of dual fistulas between the 
artery and the two venae comitantes, an opera- 
tion designed to restore the arterial lumen is 
usually contraindicated because too much of 
the arterial wall has been destroyed and be- 
cause the caliber of the artery is often too 
small to merit an attempt at repair. 


CasE 7. M.I., admitted to Touro Infirmary, was 
found to have an arteriovenous fistula of the ulnar 
vessels caused by a stab wound of the left wrist. At 
operation sacculations between each of the vessels 
were found. A sextuple ligation with excision was 
easily accomplished, with no subsequent compli- 
cations (Fig. 6). 


A large aneurysmal sac with a number of 
communicating arterial and venous channels 
makes a restorative operation practically im- 
possible. As a rule, the wall of the artery be- 
comes part of the sac and undergoes marked 
changes, adding to the operative difficulties. 
If such a sac is located in a region which would 
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Fig. 7. Intrasaccular obliterative endoaneurysmor- 
rhaphy. A proximal constrictor could not be used because 
the lesion was too close to Poupart’s ligament, making the 
operation exceedingly difficult. Fortunately, a Matas- 
Allen aluminum band which had been placed around the 
profunda femoris artery controlled the bleeding sufficiently 
to permit successful conclusion of the operation. 


permit the use of a proximal constrictor, an 
obliterative endoaneurysmorrhaphy is the op- 
eration of choice, because dissection around 
the sac in the effort to extirpate it, even if tech- 
nically possible, would invariably result in 
marked interference with collateral circula- 
tion. Obliterative endoaneurysmorrhaphy at- 
tains its maximum usefulness in the treatment 
of a case such as the one recently described by 
Rives. 


Case 8. A. C. was admitted to Charity Hospital 
with an arteriovenous aneurysm of 6 months’ dura- 
tion, caused by a gunshot wound of the left thigh. A 
huge false aneurysmal sac developed, extending from 
Poupart’s ligament to the lower third of the thigh. 
It contained fully 2 liters of blood at the time of 
operation. The superficial femoral artery and vein 
were ligated before it could be ascertained that the 
sac and fistula involved the profunda femoris. This 
was an error resulting from the fact that the external 
iliac artery bifurcated above Poupart’s ligament and 
the superficial femoral and profunda femoris passed 
separately into the thigh. An intrasaccular oblitera- 
tive endoaneurysmorrhaphy was performed in the 
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Fig. 8. In order to preserve collaterals, intrasaccular 
obliterative endoaneurysmorrhaphy can be accomplished 
despite calcification of wall of the sac by utilizing this 
method. A disc of calcified wall is excised around each 
opening in the sac and the fibrous tissue underneath can 
then be used to close the opening accurately. 


effort to preserve as much of the collateral circula- 
tion as possible. If an attempt had been made to 
dissect out the sac and ligate its various connecting 
vessels, the patient, in all probability, would have 
been lost because of hemorrhage. Certainly most of 
the collateral circulation to the leg would have been 
destroyed. By working within the sac, it was possible 
to suture the seven openings into the sac and pre- 
serve a maximum number of collaterals (Fig. 7). 
The patient made an uneventful recovery, although 
edema of the limb persisted for several months. 


If the sac has undergone degenerative changes 
with deposition of calcium salts, operations re- 
quiring suture through the calcified areas are 
contraindicated. Bigger considers calcifica- 
tion of the wall of the artery as the most im- 
portant contraindication to arterial suture. In 
such instances, it is preferable to perform a 
quadruple ligation with excision. 


CASE g. W. D. was admitted to Touro Infirmary 
with an arteriovenous fistula of the right femoral 
vessels of 1 year’s duration. At operation the artery 
and vein were found to form a fusiform dilation in 
the middle of which was an opening measuring 0.5 
centimeter in diameter. There was a deposit of fine 
calcified material in the walls of this saccular en- 
largement. Therefore, a quadruple ligation with ex- 
cision of the fistula and sac was performed, without 
subsequent complication. 
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Fig. 9. Blakemore-Lord technique utilizing a venous 
graft and two vitallium tubes. 


If the collateral circulation in this patient 
had been found inadequate, an obliterative 
endoaneurysmorrhaphy could have been done 
in an effort to preserve as many accessory ves- 
sels as possible. To avoid suturing through an 
area of calcification, a disc of calcified sac wall 
is excised around each opening. This will ordi- 
narily leave enough fibrous tissue to permit 
closure of the openings in the usual manner. 
Figure 8 illustrates this modified technique. 

Collateral circulation. The type of operation 
required in a given case must to a great extent 
depend on the adequacy of the collateral circu- 
lation. Collateral vascular channels will usu- 
ally develop to a remarkable degree around an 
arteriovenous fistula if sufficient time is al- 
lowed to elapse. The time factor is all impor- 
tant. In those patients that present them- 
selves to the surgeon quite early, it is essential 
to postpone operation long enough to permit 
the establishment of good circulation in acces- 
sory vessels. However, there are two impor- 
tant complications which require early opera- 
tive intervention despite a doubtful collateral 
circulation. These are: (a) progressive edema 
and hemorrhage in the tissues around the 
fistula, producing pressure sufficient to cut off 
the collateral circulation and threaten the de- 
velopment of gangrene, and (b) early cardiac 
decompensation. 

In the presence of a rapidly enlarging hema- 
toma with compression of the collaterals, the 
usual operation is quadruple ligation with ex- 
cision. This procedure will stop the bleeding, 


remove the fistula, evacuate the clot, and re- 
lieve the tension. The surgeon can only hope 
that the collaterals present at the time of oper- 
ation will be sufficient to prevent ischemia or 


gangrene. Restorative procedures or oblitera- 
tive procedures as a rule cannot be done in such 
instances. 

However, it must be remembered that liga- 
tion of the main artery in the face of poor col- 
lateral circulation is not satisfactory. One 
case aptly demonstrates the complications 
that may occur when quadruple ligation and 
excision is performed before adequate collat- 
eral circulation has been established. 

CasE 10. G. Y. was admitted to Charity Hospital 
suffering from a gunshot wound of the left thigh just 
below the inguinal ligament. An arteriovenous fistu- 
la of the common femoral vessels developed subse- 
quently. Left lumbar sympathectomy was per- 
formed 3 weeks after admission, and operation for 
removal of the fistula was performed 2 weeks later. 
During operation the femoral artery was found to be 
involved by considerable scar tissue and was opened 
accidentally, resulting in a decision to perform a 
quadruple ligation. Postoperatively, despite sym- 
pathectomy, the patient’s foot was cold and pulse- 
less, and the leg became indurated, swollen, and 
painful. The patient had to stop smoking and re- 
quired prolonged treatment with elastic bandages, 
bed rest, and elevation of the limb for months after 
operation. Apparently the 5 week waiting period 
between injury and operation was too short to per- 
mit formation of sufficient collateral circulation. 

On the other hand, when early cardiac de- 
compensation occurs before adequate collat- 
erals develop, the surgeon is faced with an en- 
tirely different aspect of the problem. He 
must then direct his efforts toward eliminating 
the unprecedented load on the heart. 


General Factors 


Cardiac status. Impaired cardiac status may 
manifest itself either as early or late decom- 
pensation. Early failure as a result of arterio- 
venous fistula is relatively uncommon. This 
is probably due to the fact that larger arterio- 
venous communications, which immediately 
overload the heart, often require emergency 
operative intervention to prevent fatal hemor- 
rhage. Despite the fact that there is not time 
for collaterals to develop, ligation and excision 
is the usual method used in the treatment of 
most of these cases. An obliterative endo- 
aneurysmorrhaphy would not be feasible be- 
cause a false aneurysmal sac requires some 
time to develop. Furthermore, owing to the 
marked inflammatory reaction in and around 
the vessels, incident to the trauma, sutures 
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may not hold at this stage, with the result that 
arterial repair would be technically difficult 
and hazardous. The technique using vital- 
lium tubes with a venous graft gives the prom- 
ise of being a useful operation under such cir- 
cumstances (Fig. 9). Blakemore and Lord 
have reported considerable success with their 
elective cases. Unfortunately, recent papers 
by Rose, Hess, and Welch, and DeBakey and 
Simeone show that poor results were obtained 
when the nonsuture technique was used for 
war casualties with arterial injuries. More ex- 
perience is necessary before the influence of 
this method can be accurately evaluated. 

The development of cardiac symptoms late 
in the course of this condition is a frequent oc- 
currence and has offered a fruitful field for 
many investigations. Those patients who 
show signs of decompensation with cardiac en- 
largement should be prepared for operation 
with utmost care. As a routine measure, re- 
peated compression of the fistula preopera- 
tively is advocated to permit adjustment of 
the heart to the circulatory changes which 
will occur after operation. 

There will be occasional patients who have 
advanced cardiac disability as a result of a 
long standing fistula. Price recorded 5 such 
cases in 1937. Operation was considered im- 
possible in 3 of these patients, and only an in- 
complete procedure could be done in the re- 
maining 2. When myocardial damage is severe, 
a major operation is ill-advised. Under such 
circumstances ligation of the proximal artery 
and vein or the proximal vein alone may prove 
beneficial as a preliminary step. These are 
relatively simple procedures which can be per- 
formed under local anesthesia and by reducing 
the amount of blood pouring back to the 
heart, may produce temporary relief. If suf- 
ficient improvement then takes place, the pa- 
tient will be able to withstand a second opera- 
tion eliminating the fistula. 

Fortunately, the cardiac changes in most 
instances are moderate and reversible. With 
careful preparation any one of the three main 
types of operative procedures can be used, de- 
pending on the other factors. In the final anal- 
ysis, the cardiac status of a patient will greatly 
influence the choice of operation because the 
primary concern of the surgeon is to produce 


relief for the decompensated heart. Cure of 
the fistula then may become a matter of sec- 
ondary importance. 

Generalized arteriosclerosis. This causes de- 
generative changes not only in the vessels in- 
volved by the fistula but also in the collateral 
vessels. Repair of a calcified, arteriosclerotic 
artery is contraindicated, because of postoper- 
ative complications such as secondary hemor- 
rhage, thrombosis, and further degeneration of 
the arterial wall, with subsequent formation of 
an aneurysm. Quadruple ligation is preferred 
in such cases despite the risk of poor collateral 
circulation. 

Occupation of the individual. Patients who 
lead a sedentary life and who are rarely called 
upon to exercise the involved limb strenuously 
may do well with quadruple ligation. But as 
Blakemore and others have pointed out, stren- 
uous exercise such as that which is experi- 
enced by a dancer or by a soldier will require 
an arterial pathway that is functioning nor- 
mally. 

CONCLUSIONS AND SUMMARY 

1. Postoperative deficiencies in circulation 
frequently follow the use of quadruple ligation 
and excision in the treatment of arteriovenous 
fistula. 

2. Recent reports indicate that restoration 
of the main arterial pathway is the primary 
objective and should be accomplished when- 
ever possible. 

3. There are a large number of variable fac- 
tors which influence the choice of operation 
for arteriovenous fistula. 

4. Some factors contraindicate any proce- 
dure which interrupts the arterial blood flow. 
Others contraindicate restoration of the arte- 
rial lumen. 

5. The importance of certain factors, both 
local and general, have been discussed, and 
their relationship to the choice of operation 
has been considered, with appropriate cases 
used as examples. 

6. There is no single operative procedure of 
choice for all cases of arteriovenous fistula. 

7. The surgeon must be prepared to use any 
one of the standard procedures, or even an im- 
provised technique in order to overcome indi- 
vidual problems which may be found at op- 
eration. 
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THE ACTION OF UREA AND SOME OF ITS DERIVATIVES 
ON BACTERIA 


IV. The Effect of a Mixture of Urethane and Sulfanilamide on the 
Bacterial Flora of Infected Wounds in Man 


CHESTER W. HOWE, M.D., Framingham, Massachusetts and LOUIS WEINSTEIN, M.D., 
Boston, Massachusetts 


HE failure of the topical application 

of the sulfonamides to eradicate bac- 

teria completely from infected wounds 

has led to their use in combination 
with various other agents. Because of its 
ability to dissolve necrotic tissue, urea was one 
of the first agents proposed for combination 
with the sulfur-containing chemotherapeutic 
agents in the treatment of wound infections. 
Holder and MacKay (7, 8, 9, 10) demon- 
strated that a ro per cent solution of sulfa- 
nilamide in saturated urea was very effective 
in infected wounds. It was thought to be non- 
irritating to tissue and not to impede healing. 
Urea itself was found to be bactericidal and, 
in addition, was shown by Tsuchiya, and his 
coworkers (21, 22, 23), by Lee, Epstein, and 
Foley and by Weinstein and McDonald (27) 
to inhibit the action of para-aminobenzoic 
acid. The literature on the use of urea sulfona- 
mide combinations is extensive, and most of it 
has been summarized in the preceding papers 
of this series. 

Neter and Schmelkes and Wyss have 
demonstrated the syngergistic action of azo- 
chloramide and sulfonamides, and have advo- 
cated the use of this combination in the treat- 
ment of infected wounds. A number of com- 
poundsincluding iodine, azochloramide, hydro- 
gen peroxide, and other oxidizing agents were 
examined by Goldberger, who reported an in- 
crease in the chemotherapeutic activity of the 
sulfonamides when one of these substances 
was added. 


From the Surgical Service and the Evans Memorial of the 
Massachusetts Memorial Hospitals, and the Departments of 
Surgery and Medicine of the Boston University School of Medi- 
cine, Boston, Massachusetts. 

This study was aided by a grant from the Johnson Research 
Foundation. 


Urethane has been shown by Weinstein and 
McDonald (24, 27) to be bacteriostatic and 
bactericidal for gram negative bacteria. When 
added to sulfonamides, it was found to increase 
their bacteriostatic effects and solubility and 
to inhibit para-aminobenzoic acid. The anti- 
bacterial action of urethane was found to be 
greater against gram negative than gram 
positive organisms, large numbers of the 
former being killed by short exposures to a 
10 per cent solution of the drug. Although 
Johnson (6, 11) claimed that urethane exerted 
an antisulfonamide effect on luminous bac- 
teria, MclIlwain, Martin and Fischer, and 
Weinstein and McDonald (25, 27), using dif- 
ferent species of bacteria, could not confirm 
this observation. 

Urethane (4) has the following structural 
NH: 
OC:Hs” 
chemically to urea and carbromal and consists 
of colorless crystals which are soluble in water 
and alcohol. It is combined with quinine 
hydrochloride for the injection treatment of 
varicose veins and has been employed as a 
hypnotic in patients with asthma and during 
parturition. Its chief value is as an anesthetic 
agent in laboratory animals, but the hypnotic 
activity in man is too unpredictable for prac- 
tical clinical usage. It is oxidized by the body 
to carbon dioxide and urea and is said to be 
nontoxic when administered orally in doses of 
2 to 4 grams. 

The purpose of the work reported here was 
to determine whether the highly specific anti- 
bacterial capacity of urethane against gram 
negative organisms, demonstrated in vitro, 
could be substantiated when this drug was 
used as a topical agent in surgical infections. 


formula: O = C It is closely related 
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METHODS 
Thirty-nine unselected cases of various types 
of surgical infections from the surgical services 
of three hospitals were used in this study. All 
of the cases were not followed through to their 
clinical end-results, emphasis being placed on 
the changes occurring in the bacterial flora of 
the wound when treated with the urethane 
sulfanilamide mixture. Some cases were aban- 
doned because of inability to maintain sterility 
or to abolish the gram negative portion of the 
bacterial flora; these have been included as 
failures. The criterion for a response to treat- 
ment was the absence or presence of a change 
in the types and numbers of bacteria in the 
wound. It was impossible to exercise adequate 
surgical control in some of the cases. 

A thorough history of each case was ob- 
tained, including the duration of the infection, 
prior surgery, and the duration and type of 
previous chemotherapy. In addition to a care- 
ful physical examination, a detailed descrip- 
tion of the wound was recorded and the pa- 
tient’s age, dietary history, red blood count, 
hemoglobin, and serum protein level were used 
to classify the patient’s physical status. Each 
infection was classified as acute or chronic. 
Follow-up notes were made, including the 
type, length of time, and complications of 
therapy rendered during this study, and an 
assessment of the adequacy of concurrent 
surgical treatment. 

At the time of the initial dressing, a nurse 
was instructed in the proper procedure. Lack 
of optimal dressing conditions, unco-operative 
patients, and shifts in nursing personnel oc- 
casionally raised doubt as to the faithfulness 
of dressings, so that an opinion as to adequacy 
of urethane treatment was recorded for each 
case (Table I). 

Cultures, taken at the time of the initial 
dressing and every 2 days thereafter, were 
planted on heart-infusion-blood-agar plates 
and in heart-infusion-blood broth, and in- 
cubated for 24 to 48 hours. Colony types were 
identified on the basis of specific diagnostic 
tests, and an exact bacteriologic diagnosis 
made in each case. A careful record was kept 
of the relative numbers of gram negative and 
gram positive bacteria in each culture, and the 
time of disappearance of each was noted. 


Most of the patients were treated with a 
mixture of 10 per cent urethane and 1 per cent 
sulfanilamide. This was prepared by dissolv- 
ing 10 grams of ethyl carbamate and 1 gram of 
sulfanilamide in a small quantity of hot water 
and adding enough water to make 100 cubic 
centimeters. The solution was then sterilized 
by passing it through a Mandler filter. A few 
patients were treated with 10 per cent or 20 
per cent urethane without sulfanilamide. 

An attempt was made to keep the infected 
wound in contact with the urethane sulfa- 
nilamide solution constantly. This was ac- 
complished by wetting the dressing every 4 
hours. All wounds were dressed once a day 
with careful aseptic technique. Cultures were 
taken and sterile gauze placed within the in- 
fected cavity so as to cover all of the 
crevices. When applying the chemothera- 
peutic solutions, the dressings were removed 
only to the inner layer and the drug applied 
with a sterile syringe in a sufficient quantity to 
moisten them well. Sterile gauze was then 
applied, covered with a sterile towel, bandaged, 
and then covered with waxed paper or oiled 
silk to prevent evaporation. In cases with 
sinuses or cavities which could not be saucer- 
ized or dependently drained, a perforated 
catheter or Dakin’s tube was inserted, with 
sterile gauze loosely packed around it. Injec- 
tions were made through the catheter every 
4 hours and the gauze and catheter changed 
once daily. Whenever wounds were so located 
as to be frequently contaminated, such as a 
decubitus ulcer or adjacent to a colostomy, the 
dressings were changed and saturated with 
urethane sulfanilamide every time contamina- 
tion with fecal material occurred. 


RESULTS 


The effect of urethane sulfanilamide mixture 
on the gram negative bacteria in infected wounds. 
Thirty-nine patients were studied and their 
wound cultures revealed a wide variety of 
gram positive and gram negative organisms. 
Staphylococcus aureus, Staphylococcus albus, 
and Streptococcus pyogenes were by far the 
most common gram positive bacteria present. 
Twenty-six of the wounds showed mixed in- 
fections yielding both gram positive and gram 
negative micro-organisms. Fifteen of these re- 
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vealed the presence of Pseudomonas pyo- 
cyanea, 12 Proteus vulgaris, 8 Escherichia 
coli, and 3 Aerobacter aerogenes. One wound 
each harbored Bacillus morgani, Klebsiella 
pneumoniae, and Eberthella typhi. In 6 of the 
wounds, Proteus vulgaris and Pseudomonas 
pyocyanea were found together. Only 1 case 
yielded a pure culture of gram negative bac- 
teria. In 20 (Cases 1 to 20) of the 26 mixed 
infections, the gram negative members of the 
wound flora were eradicated with urethane 
sulfanilamide mixture. Proteus vulgaris and 
Pseudomonas pyocyanea were found to be 
most susceptible to the action of the drug mix- 
ture, these organisms frequently disappearing 
from the wounds within 48 to 96 hours. Some 
of the cases (Cases 4, 5, 13, 16, and 19) showed 
a slower response but were still classified as 
good results because elimination of the bac- 
teria was accomplished in spite of such obstacles 
as fecal contamination, inadequate drainage, 
etc. The response observed in these wounds 
appeared to be significantly better than that 
following the use of other known topical chem- 
otherapeutic agents. Although the wounds in 
8 of the individuals (Cases 4, 5, 7, 8, 9, 10, 11, 
and 20) had a relatively shallow surface afford- 
ing good contact with the solution, others 
(Cases 15 and 17) presented situations in which 
good results were obtained in spite of con- 
ditions that were highly unfavorable. 

In 7 patients classed as failures, no effect 
was produced on the gram negative constitu- 
ents of the wound flora (Cases 21-27). All 
were in poor general condition, and had either 
a constant source of wound contamination, 
inadequate débridement, or insufficient drain- 
age. In addition, 4 of the patients received 
inadequate treatment with urethane sulfa- 
nilamide solution. The infection was classed 
as chronic in 18 of the patients whose wounds 
contained gram negative bacteria and as acute 
in g patients. Six of the 7 failures and 12 of 
the 20 successfully treated infections were 
classed as chronic; thus, it would seem that the 
chronicity of the infection as indicated by the 
duration of the disease and the presence of 
thick walled granulations and scar tissue was 
not important in determining the ability of 
the drugs to eliminate gram negative bacteria 
from wounds. 
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Six patients were treated with a solution 
containing urethane alone (Cases 6, 7, 12, 15, 
16, and 21); of these, 5 showed a good response 
to treatment, ‘with elimination of the gram 
negative organisms. These results make it 
seem doubtful that the antibacterial effect of 
ethyl carbamate is enhanced by sulfanilamide. 
In 1 patient (Case 4) who had infected ulcers 
of both lower extremities, a mixture of 10 per 
cent urethane and 1 per cent sulfanilamide 
was applied to the lesions on one leg, and a 10 
per cent urethane solution alone to those on 
the other. There was no demonstrable differ- 
ence in the results. It appeared, therefore, 
that the urethane was the component in the 
mixture most active in killing gram negative 
bacteria, and that the sulfanilamide exerted 
little, if any, additional effect. 

The effect of urethane sulfanilamide mixture 
on the gram positive bacteria in infected wounds. 
Gram positive bacteria were present in the 
wounds of 38 patients. Twenty-six of these 
showed mixed infections while in 12 only gram 
positive bacteria were present. 

In contrast to the excellent results obtained 
against gram negative bacteria, urethane sul- 
fanilamide mixture was much less effective 
against gram positive organisms. Eradication 
of the gram positive organisms occurred in 12 
wounds (Cases 4, 9, 16, 18, 28, 29, 30, 31, 32, 
33, 34, and 35), and no effect was demon- 
strable in 24. In 2 cases (Cases 3, 4) treatment 
served to eradicate Streptococcus pyogenes 
from the wound but had no effect on Staphylo- 
coccus aureus, while in several other instances 
the streptococcus was unaffected by the drug. 
When good results were obtained, the time re- 
quired for elimination of the bacteria appeared 
to be considerably longer than that necessary 
for gram negative organisms. The possibility 
exists that a similar effect on the gram positive 
organisms might have been produced by the 
meticulous use of saline solution, especially in 
those cases with shallow wounds. Although 
these bacteria showed only slight suscepti- 
bility to urethane, it may have some value in 
the treatment of infections by decreasing 
their pathogenicity; in 1 instance, Staphylo- 
coccus aureus was noted to change from coag- 
ulase positive to coagulase negative and become 
less actively hemolytic during treatment. 
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TABLE I.—SUMMARY 































































































Treatment 
. Duration Previous 
sae Age Diagnosis of infec- | Description of wound ye mod at chemo- Previous surgery y 
aaa - tion = ? therapy Time | Compli 
Type days | cations 
I 67 | Milroy’s disease | 3 weeks | 3x3x2 cm. shallow, Chronic Fair Sulfon- | None 10% ureth.| 15 Vom- 
F clean ulcer of leg amide 1% sulf. iting, 
conjun 
tivitis 
2 23 | Leginjury 10 2+ years} Ulcer 6x10 cm. right | Chronic| Good | Sulfon- | Excision of ulcer bed. |10% ureth.| 10 [Vomitin 
F years ago. pretibial region— amide Three unsuccessful 1% sulf. 
Foreign body indurated skin grafts. Lum- 
removed 2 bar sympathectomy. 
| years ago Removal of foreign 
body 
3 61 | Arteriosclerotic II 11.25x12.5 cm. deep | Chronic| Poor ? None 10% ureth. 9 Nausea 
F ulcer, right leg | months ulcer. Sloughing 1% sulf. 
tendons 
4 73 | Arteriosclerosis 9 Lower %. Pretibial. | Chronic| Poor ? Multiple skin grafts. | Right leg 23 Nausea 
F Leg ulcers, months | Right leg 4.0x5.0 Femoral! ligation, 10% ureth. and 
bilateral : cm. bilateral 1% sulf. vomitin 
Carcinoma of 2x3 cm. Left leg 
sigmoid Left leg 3.5x4.5 cm. 10% ureth. 
3.0X2.0 cm. 
5 73 | Recurrent cancer | 5 weeks | Decubitus ulcer over | Chronic} Poor ? Left radical mastec- |10% ureth. 7 None 
F of breast. Bone sacrum tomy 11 months 1% sulf. 
metastasis. IOXIOXxI5 cm ago 
Diabetes 
Decubitus ulcer 
6 M | Varicose ulcers, | 6 weeks | Ulcers at drainage Acute Good | Sulfon- | Incision and drain- [10% ureth.| 3 None 
right leg. site. Varicose ulcers. amides | age of abscess of 
Ascending phle- 2.5x3 cm. to Penicil-| calf 
bitis. Deep 3.5x5 cm. lin 
abscess of calf tyro- 
—left thrycin 
locally 
7 4 | Second degree 4 % of surface of right | Chronic| Good | Sulfon- | Several unsuccessful |10% ureth. 7 None 
M burn, right months | arm involved. amides | skin grafts 
arm Granulating, puru- penicil- 
lent. Contracture lin 
at elbow 
8 45 | Epidermoid car- | 2 weeks | Ulcer 0.5 cm. in Acute Good None | Excision of carci- 10% ureth.| 12 None 
M cinoma of nose diam. Purulent noma 1% sulf. 
Infected wound base 
9 61 | Ulcers of left leg 1-2 1 ulcer 3x5.5 cm. Chronic} Good None | None 10% ureth.| 20 None 
M years t ulcer 8x6 cm. 1% sulf. 
1 ulcer 6x4 cm. 
1 ulcer 2x2.5 cm. 
10 5 | Second degree 2 days | 8 cm. in diameter. Acute Good None | None 10% ureth.| 10 None 
M burn of upper Purulent base 1% sulf. 
left arm 
II 9 | Second degree 7 days | Entire left anterior Acute Fair None 10% ureth.| 15 None 
M burn of ante- chest wall. 1% sulf. 
rior chest Purulent, granu- 
lating base 
12 58 | Cancer of cecum | 7 days | Postoperative wound | Acute Fair Sulfon- | Resection of cecum. |20% ureth. 4 None 
M infection. Wound amides | Ileotransverse 
opened down to the (cur- colostomy 
fascia rent) 
13 72 | Strangulated — 10 days | 20 cm. inguino- Acute Poor | Sulfon- | Repair of strangu- 10% ureth.| ro | Nausea 
F femoral hernia, femoral incision. amides | lated femoral 1% sulf. and 
postoperative Sloughing fascia. hernia vomiting 
Open only for 4 cm. 
at one end. Drain- 
- ing thick pus 























OF 


Stay 
otre 


Stre 
Her 


He 
a 
Str 
Dig 
B. 
B 


Pri 
Sta 


Pr 


Sti 
Pr 
Ps 
















































































* 
HOWE et at.: ACTION OF UREA ON BACTERIA OI7 
RY 
OF CASES 
—_ Cultures of wounds as ‘a 
equate equate ae * * 
li surgical urethane | Clinical result —~ “a Remarks 
ns Before After treatment | treatment 
treatment treatment 
\ 
4 Staphylococcus aureus Present Yes Yes Excellent gram Ps. pyocyanea disappeared in 
n¢ Ps. pyocyanea Absent negative : 48 hours 
is Staphylococcus Poor gram posi- 
albus _ tive 
Diphtheroids 
) Proteus vulgaris Absent Yes Yes Grafted in _ | Excellent gram Gram negative organisms 
Ps. pyocyanea Absent stages. Condi-| negative ee disappeared in 96 hours 
Esch. coli Absent tion good 21 Poor gram positive 
Staphylococci Present months later 
Streptococcus pyogenes Present 
a , } e oa ee ee ee ae 
Diphtheroids Absent Yes Yes Excellent gram Ps. pyocyanea disappeared in 
Ps. pyocyanea Absent | negative hia, 72 hours 
Streptococcus pyogenes Absent Fair gram positive 
Staphylococcus aureus Present | 
5 Proteus vulgaris Absent Yes Yes Excellent Excellent gram Ulcers grafted, 100% take. 
n Staphylococcus aureus Present negative cos Proteus gone in 6 days. No 
Streptococcus pyogenes Absent Fair gram positive difference in results of ure- 
thane sulfanilamide combina- 
tion and urethane alone 
Proteus vulgaris Absent Yes Yes Excellent gram Gram negative organisms dis- 
Ps. pyocyanea Absent negative a appeared in spite of fecal 
Staphylococcus aureus Present Poor gram positive | contamination. Ps. pyo- 
Staphylococcus albus Present cyanea gone in 48 hours, 
Streptococcus pyogenes Present proteus in 7 days 
Ps. pyocyanea Absent Yes Yes Good (healed) | Excellent gram Treated with urethane for 3 
Streptococcus pyogenes Present negative ae days because of a gram 
Hemolytic Present Poor gram positive negative contaminant. Ps. 
Staphylococcus aureus pyocyanea disappeared in 
72 hours 
Hemolytic Present Yes Yes Good. Grafted | Good gram nega- 
1 Staphylococcus aureus in stages tive ae 
‘ Streptococcus pyogenes Present Poor gram positive 
Diphtheroids Absent 
B. morgani Rare 
— B. mucosus capsulatus Absent : 
Proteus vulgaris Absent Yes Yes €xcellent Excellent gram Proteus disappeared after 48 
Staphylococcus albus Present negative ae hours of treatment. Nose 
Poor gram positive | graft—8o0% take 
Staphylococcus albus Absent Yes Excellent Excellent gram All ulcers healed. 
Ps. pyocyanea Absent negative Largest grafted. 
A. aerogenes Absent Excellent gram Grafts took in presence of 
Positive constant urethane soaks 
Staphylococcus albus Present Yes Excellent Excellent gram Gram negative organisms gone 
Esch. coli . Absent negative a after 48 hours of treatment. 
Proteus vulgaris Absent Poor gram positive Never returned. Complete 
- healing in 3 weeks 
Staphylococcus albus Present Yes Excellent Excellent gram Gram negative bacteria per- 
Proteus vulgaris Absent negative a manently gone after 4 days 
Ps. pyocyanea Absent Poor gram positive | of treatment. Successfully 
grafted 
; ; 
Esch. coli Absent Yes Yes Alive and well | Excellent gram Wound sutured after 4 days 
Nonhemolytic Present 2 years post- negative a of treatment. Prompt 
streptococcus Streptococcus operatively. Poor gram positive | healing 
} viridans Wound firm, 
4 well healed 
Proteus vulgaris Absent No Fair Excellent gram Patient uncooperative. 
q Esch. coli Absent negative td Wound should have been 
Staphylococcus aureus Present Poor gram positive | opened widely. Proteus 
gone in 4 days 
i 
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TABLE I.—SUMMARY 











Diagnosis 


Duration 
of infec- 
tion 


Description of wound 


Acute or 
chronic 


Previous 
chemo- 
therapy 


Previous surgery 


Treatment 





Type 


Time 
days 


Compli- 
cations 





Infected post- 
operative 
nephrectomy 
wound. Sinus 
to kidney bed 


2 
months 


Multiple sinus tracts 
scar to kidney bed. 
Demonstrated by 
lipiodol 


Chronic 


Nephrectomy 


10% ureth. 
1% sulf. 


30 


Nausea 





Infected nephrec- 
tomy wound. 
Sinuses to kid- 
ney bed 


3 
months 


Multiple sinuses to 
kidney bed from un- 
healed, discharging 
nephrectomy 
wound 


Nephrectomy 


10% ureth. 


vomiting 








Osteochondritis 
of hips, bilat- 
eral. Decubitus 
ulcer 


10 days 


Decubitus ulcer over 
sacrum. 10 cm. 
diam. abscess of 
buttocks 


Chronic 


Urea 
sulfa- 
thiazole 
oint- 
ment 


Hip manipulation 


10% ureth. 


Nausea 
and 
vomiting 





Multiple sinuses 
of arm and 
shoulder 


3 years 


Multiple deep sinus 
tracts about shoul- 
der girdle 


Chronic 


Sulfan- 
ilamide 
gramici- 


un. 
penicillin 


Multiple excision of 
sinus tracts 


10% ureth. 
1% sulf. 





Chronic : 
empyema, right 


1% years 


Draining cavity, 
right 


Chronic 


Sulfon- 
amide 


Rib section 


10% ureth. 
1% sulf. 


Nausea 
and 
vomiting 





Cancer of cecum. 
Extensive 
wound infec- 
tion 


2 weeks 


Wound opened 
widely down to 
fascia 


Urea 
solution 
for 2 
weeks 


Right colectomy 


10% ureth. 
1% sulf. 


None 





Arteriosclerotic 
ulcer at base of 
great toe, right 


Ulcer with draining 
sinus at base of toe 


Acute 


None 


None 


10% ureth. 
1% sulf. 


None 





Diabetes melli- 
tus. Sloughing 
ulcer of foot, 
postoperative 


Tremendous slough- 
ing undermining 
postoperative ulcer 
of dorsum of foot 
and lower leg 


Chronic 


Sulfon- 
amide 


Amputation of a toe 


20% ureth. 


Retching 





?G.I. malignancy. 
Decubitus ulcer 


Intergluteal fold un- 
dermining decubitus 
ulcer, with sinuses 
and sloughing fascia 
1rox6x1ro cm. 


Chronic 


10% ureth. 
1% sulf. 





Carcinoma of 
sigmoid with 
en oa 

ft groin ab- 
scess draining 
spontaneously 


Large, gumictios 


wound left groin 
with sinuses, dis- 
charging thick pus. 
Induration to costal 
margin. Crepitus 
to neck 


Chronic 


Cecostomy and 
transverse colos- 
tomy, both func- 
tioning 


10% ureth. 
1% sulf. 





Ulcerative colitis 
with hemor- 
rhage. Perirec- 
tal abscess 


Perirectal cavity | 
6x5x6 cm. draining 
purulent material 


Chronic 


Tleostomy. Drainage 
of rectal abscess 


10% ureth. 


1% sulf. 





Hodgkin’s dis- 
ease. Postra- 
diation slough 
in neck 


4 
months 


Foul necrotic slough- 
ing crater in neck 
extending into 
mediastinum. Mul- 
tiple sinuses. No 
dependent drainage 


Chronic 


Sulfon- 
amide 
Zinc 
peroxide’ 
Azochlo- 
ramide 
Urea 
crystals 


Biopsy of neck 
lymph node 


10% ureth. 
1% sulf. 











Chronic 
empyema 








Tube strapped into a 
smal] sinus in chest 





Chronic 





? 








Thoracotomy else- 
where 


10% ureth. 
1% sulf. 

















Prot 
Stap 
Ps. J 
Dip! 
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Ry OF CASES—Continued 
— z | 
Cultures of wounds | 
sc Adequate | Adequate | 
- | surgical | urethane | Clinical result Bacteriological | Remarks 
li- Before After treatment | treatment result 
as treatment | treatment 
a Proteus vulgaris Absent Yes Yes Excellent Excellent gram Proteus and Ps pyocyanea 
Staphylococcus aureus Present wide open (cure) negative rare after 90 hours; gone 
Ps. pyocyanea Absent drainage Poor gram positive | after 16 days. Excellent 
Diphtheroids Absent | result demonstrating the use 
| of chemotherapy in conjunc 
tion with adequate “ar ry 
a kK. pneumoniae Absent No Yes Wound im- Good gram nega- | Good gram negative result in 
Staphylococcus aureus Present proved tive spite of inadequate drainage 
1g Staphylococcus albus Absent clinically Poor gram positive Proteus absent in 23 days 
Diphtheroids Present | Ps pyocyanea rare colony 
Ps. pyocyanea Absent | after 23 days 
Proteus vulgaris Absent | } 
Streptococcus 
pyogenes 
. Ps. pyocyanea Absent Yes Yes Excellent. Excellent gram | Ps. pyocyanea gone after 23 
Nonhemolytic streptococcus} Absent Ulcer steril- negative days. Easily contaminated 
g Nonhemolytic Staphylococ- ized. Grafted | Excellent gram area 
cus aureus Absent —100% take positive | 
Diphtheroids 
Absent 
Hemolytic Staphylococcus | Present No No Poor Excellent gram | Disappearance of coli 48 hours 
aureus negative after treatment 
Esch. coli | Absent Poor gram positive 
Ps. pyocyanea Absent No Yes Good Excellent gram | Ps. pyocyanea gone 48 hours 
Staphylococcus albus Present negative | after treatment started. No 
Excellent gram | recurrence 
positive | 
Esch. coli Absent Yes Yes Excellent Excellent gram | Wound sterile after 5 days of 
negative treatment. Wound edges 
| pulled together with adhe 
sive tape. Complete healing 
acti cacticialici piece inacainch aS ee i saitsopaicilia aaailin a . 
Ps. pyocyanea Absent No No Poor ‘Excelle nt gram | Leg amputated on 4th day. 
Streptococcus pyogenes Present negative | Ps. pyocyanea gone after 
Poor gram positive | 48 hours of | treatment 
Ste taphy lococcus aureus Present No Yes Patient died Poor gram negativ re| Hopele ss case. No adequate 
Proteus vulgaris Present Poor gram positive | surgical drainage 
Diphtheroids Present _ | 


Esch. coli 
Streptococcus 







































































pyogenes | 
Proteus vulgaris Present No Yes Poor gram negative “Abandoned because of lack of 
Ps. pyocyanea Present Poor gram positive | surgical control (ulcer 
Esch. coli Present needed débridement) and 
Staphylococcus Present constant fecal contamina 
Diphtheroids Present tion. Not a fair test 
Cl. welchii Present No Yes Poor gram negative] Not a fair test. Abandoned 
Esch. coli Present Poor gram positive | due to constant fecal con 
Ps. pyocyanea Present tamination 
Staphylococcus 
aureus 
a | Sera i. | 
Gram negative Present No No Eventually Poor gram negative| Abandoned bec ause » of fecal 
bacilli—type good Poor gram positive | contamination. Not a fair 
undetermined | test 
—_—_— — — | ——EE _ —— — 
q Proteus vulgaris Present No No Poor Poor gram negative) U Unfaithful treatment. No | 
: Ps. pyocyanea Present Poor gram positive dependent drainage. Multi- 
q Streptococcus pyogenes Present ple sinuses 
q Staphylococcus 
q | 
: | 
| 
Staphylococcus aureus Present No No Poor gram negative} Adequate treatment impos- 
& at 
Ps. pyocyanea Present Poor gram positive | sible because of vomiting. 
Streptococcus pyogenes Present This probably not due to 
urethane because it only 
= occurred during irrigations _ 
i 
if 
4 
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Case | Age 
No. | Sex 
27 4° 
8 4! 
F 
| 
4 
N 
| 
30 7¢ 
M 
31 | 47 
| F 
32 | ‘ 
| M 
33 | I 
| 
| 
4 | 5 
35 6 
I 
36 5 
i 
37 25 
M 
38* | 68 
F 
30 Abt 
5° 
F 
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——---— —— - ———-— -- 
| - ; — Treatment 
uration revious 
| Diagnosis of infec- | Description of wound pe ety oo chemo- Previous surgery 
tion | et | ae | ae Time | Compli- 
Type days | cations 
Staphylococcal 2 Foul, gray, thin pus Acute Poor | Pencillin} Rib resection 10% ureth.| 9 None 
empyema sec- | months draining from open- 1% sulf. 
ondarily | y day of ing in chest 
infected with second- 
Esch. coli ary in- 
| fection | 
lo Obesity ++. | 7 days | Postoperative wound | Acute | Good. | Sulfon- | Excision twisted o% ureth. 7 None 
| Twisted ova- | separation down to Except | amides | ovarian cyst, left 1% sulf. 
rian cyst | fascia. Adipose tis- obesity cur- 
| | sue 5 inches deep rent) 
| with fat liquefac- 
_| tion 
} Wound infection | 27 days | Massive infection of Acute Poor | Sulfon- | Drainage of 10% ureth.| 7 None 
(ventral hernia). | ventral hernior- amides | empyema. Repair 1% sulf 
Chronic empye-} rhaphy wound. Acti- of ventra] hernia 
| ma. Cardiac | | Fascia not involved vated 
decompensa- zinc 
tion } peroxide 
Dakin’s | 
| solution | 
| 
De cubitus ulcer | 2 weeks | Large crater-like Acute Good Urea | Incision and drainage |10% ureth.| 50 None 
and gluteal wound involving solution | of gluteal abscess. 1% sulf. | 
abscess whole left buttock. Midthigh amputa- 
Purulent base tion, left } 
Varicose ulcer of 1% §-5x3.0 cm. ulcer. Chronic | Good | Various | None 10% ureth.| 18 None 
left lower leg years Purulent base. Ex- topical 1% sulf. 
tensive epidermo- medica- 
phytosis tions | 
Acute cellulitis of} 4 days | Two sinuses leading Acute Fair Sulfa- | Incision and drain- [10% ureth.| 30 None 
left leg into area of cellu- diazine | age of subcutaneous} 1% sulf 
litis. Cavity under abscess 
| skin 3x3 in. | 
Ulcer of left leg, | About | Ulcer 2cm.in diam. | Chronic| Good None | Skin graft 10% ureth.| 13 None 
2 years’ dura- 1 week Recent sloughing of 1% sulf 
tion skin grafts. Puru- | 
lent exudate | 
Burn of scalp, in-| 3 weeks Burn 2 cm. in diam- Acute Good None | None 10% ureth.| 35 None 
ected. Gumma eter. Bone ex- Patient 1% sulf. 
of scalp posed. Purulent had ter- 
tiary 
lues 
Multiple ulcers 2 years | Twenty- nine ulcers Chronic | Good "None ‘None 10% ureth.| 16 None 
of legs. Vari- about 4-% cm. in 10% sulf. 
cose veins diam. on ‘both lower 
legs. Undermining 
Purulent base 
| Epidermoid car- | 13 days | tox2.5x1.5 cm. wound Chronic Poor None | Left thigh amputa- [10% ureth. 6 None 
cinoma of left in groin. Post- tion. Left groin 
foot and groin operative slough dissection 
| Osteomy elitis of 3-4 Ulcer 2 cm.in diam. | Chronic| Good Penic il. Drainage o% ureth 6 None 
pelvis days over left iliac crest lin osteomyelitis 1% sulf. 
with sinus holding 
4.0 C.c. 
Typhoid wound | 17 days | Sinus in center of Acute Fair None Open reduction of 10% ureth.| 12 None 
infection—post- scar. Draining thin, racture of femur 1% sulf. 
operative. gray, foul pus. with insertion of 
Fracture of Cavity held 30 c.c. Blount pin 
femur 
Amputation of About | Amputation eume Acute | Good Amputation of leg 10% ureth.| 34 None 
leg with infec- | 2 weeks} covered with thick 1% sulf. 
tion of stump yellow pus—edges 
widely separated 








*This case has been reported in detail by one of us (L. W.) in the N. England J. M., 1946, 234: 184-187. 
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OF CASES—Continued 
Cultures of wounds | 
Adequate | Adequate be ~~ 
surgical | urethane | Clinical result Bacteriological Remarks 
Before After treatment | treatment result | 
treatment treatment | 
Esch. coli Present No ? Poor Poor gram negative Urethane. instilled into » pleural 
Staphylococcus aureus Present Poor gram positive | cavity 2-4 times a day 
Streptococcus pyogenes Present | Yes Yes Slow wound Fair gram positive | Staphy lococcus aureus dis- 
-~ ree streptococ- | Present healing due to appeared in 96 hours 
fat liquefac- 
Staphylococcus aureus Absent | tion 
| 
: “| ae ee ee : 
Hemolytic Staphylococcus | Absent Yes | Yes Good Good gram positive | 
aureus } 
Nonhemolytic Staphylococ-| Absent 
cus aureus | 
Alpha streptococci Present 
Nonhemolytic streptococ- | Absent | (healed) | 
cus 
Cl. welchii Absent | 
Diphtheroids Absent 
Staphylococcus albus Absent | 
Staphylococcus aureus Organisms less Yes Yes Excellent. Fair gram positive | Ste rilization 1 not acc complished 
hemolytic, coagulase hemolytic and _ Wound com- 
positive coagulase negative pletely healed 
He molyti tic c Staphy lococcus Absent Yes Complete heal- | Excellent gram Exudate disappeared from 
aureus ing of ulcer positive ulcer 24 hours after start of 
Diphtheroids Absent treatment, and healing 
began shortly 
Streptococcus pyogenes | Absent Yes Yes Excellent Excellent gram Wound sterilized in 8 days of 
positive treatment. Sterility main- 
tained 
Hemolytic Staphylococcus | Absent Yes Yes Excellent Excellent gram Wound completely sterile in 
aureus—coagulase positive 3 days of treatment and 
positive healed in 14 days 
| 
Hemolytic Staphylococcus | Absent | Yes Good Good gram posi- Wound reduced to. \“ original 
aureus tive size by treatment. Patient 
then started on antiluetic 
treatment 
Anaerobic streptococcus Absent Yes Yes Excellent Excellent gram Wounds completely sterile 
positive after 48 hours of treatment. 
Completely healed after 
16 days 
Staphylococcus aureus Present Yes Yes Died of pulmo- | Poor gram positive r reatment stopped at request 
B. subtilis Absent _ nary metas of his physician after 6 days 
Esch. coli tasis Inadequate trial 
Diphtheroids 
A. aerogenes Absent Yes Excellent Excellent gram Sinus and ulcer comple tely 
Staphylococcus aureus Present negative healed in a week 
Poor gram positive 
B. typhi Absent Yes | Excellent Excellent. E. typhi | Wound sterile after 48 hours 
of treatment. Sinus de- 
creased rapidly in size and 
was completely closed 15 
days after start of urethane 
treatment 
Hemolytic Staphylococcus | Present Yes Yes Very good Poor gram positive | Wound almost completely 
aureus coagulase positive healed at the time patient 
was sent home after 34 days 
of treatment 
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Of the 12 wounds in which elimination of 
gram positive bacteria was produced, the in- 
fections in 7 were classified as chronic and in 5 
as acute. Nine of the patients were in fair or 
good general condition, and the clinical status 
of 3 was poor. Five of the patients in whom 
good results were obtained had had previous 
sulfonamide therapy, and all except 1 were 
subsequently treated with a mixture of 10 per 
cent urethane and 1 per cent sulfanilamide. 

Analysis of the 26 failures to eliminate gram 
positive bacteria from wounds by the use of 
urethane sulfanilamide solution showed that 
in 13 there were such obvious reasons as in- 
adequate drainage, constant fecal contamina- 
tion, etc. 

It should be stressed that, of the 26 cases of 
mixed infections in which treatment failed to 
eradicate the gram positive bacteria, 15 (Cases 
1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 17, and 
20) showed complete elimination of the gram 
negative organisms, while in none of the 7 
gram negative failures were the gram positive 
organisms in the same wound eradicated. 
These cases show the highly selective action 
of urethane dependent on the staining re- 
action of bacteria. 

Complications. Careful observation failed 
to reveal a hypnotic effect in any of the 39 
patients treated by the topical application 
of urethane. One patient was given 10 grams 
of urethane orally in 24 hours without un- 
toward reaction. Nine of the topically treated 
individuals suffered from nausea and vomit- 
ing, 2 from nausea alone, and 1 from retching. 
These symptoms were at times severe enough 
to cause moderate discomfort and were sufti- 
ciently alarming to warrant discontinuation of 
the drug in 1 instance (Case 26). In this pa- 
tient, psychogenic factors were thought to 
play a large part. The nausea usually began 
after 3 or 4 days of treatment, reached a peak 
on the fifth or sixth day, and then decreased, 
to continue moderately thereafter. The 12 
patients who showed these symptoms were 
treated for an average of 19 days, the shortest 
being 9 days and the longest 43 days. Seven 
of those who had gastrointestinal symptoms 
had previously received some type of sulfona- 
mide; in the remaining 5 patients no informa- 
tion concerning the previous use of these 


drugs was available. That the nausea and 
vomiting were not due to sulfonamide sensi- 
tivity was borne out by the fact that they oc- 
curred in 3 individuals who were treated with 
urethane solution alone. The wounds in 10 of 
the 12 patients who had gastrointestinal dis- 
turbances were relatively large, and it was our 
impression that the symptoms occurred more 
frequently when large surface areas of normal 
surrounding skin were kept constantly moist 
with urethane solution. This suggested that 
the drug was absorbed through normal skin, 
and other observations tended to bear out this 
theory. One patient, not included in this 
study, who had severe pyodermia over the 
entire thorax and trunk and was treated with 
a large amount of urethane suffered very severe 
nausea and vomiting. During the latter part 
of the investigation, therefore, the normal skin 
was covered with vaseline gauze up to the 
wound edge in order to prevent absorption. 
With this type of management, no other 
instances of nausea or vomiting were seen. 


SUMMARY AND DISCUSSION 


Meleney (16) hascalled attention to the diffi- 
culty of appraising the value of drugs used for 
the treatment of surgical infections and has 
enumerated many factors which must be taken 
into consideration in evaluating their effi- 
ciency. In certain acute surgical infections, a 
series of unselected alternate patients with 
relatively few variables can be treated under 
standard conditions, and the value of a chemo- 
therapeutic agent assessed quite correctly. In 
the cases reported here in which most of the 
wounds were chronic, occurred in patients 
with a wide variety of underlying conditions, 
and included some which had been previously 
treated by various methods, it is difficult to 
assess the value of an antibacterial agent be- 
cause of the lack of adequate controls. It is 
necessary, therefore, to use the patient’s pre- 
vious response to other types of therapy as a 
control and to stress the importance of changes 
in the bacterial flora. In order to conclude 
that ethyl carbamate is of value, the results 
obtained must be significantly better than 
those expected after other types of treatment. 

As can be seen from the data presented, 
urethane has a selective action against gram 
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negative organisms. These results are in accord 
with those previously described in in vitro 
studies. The reason for this selectivity is not 
known, but it would appear to be of great 
value in the treatment of wounds with mixed 
infections since, with the exception of strepto- 
mycin, there are few agents which are highly 
active against gram negative organisms. 

Most of the patients in this study were 
treated with a combination of sulfanilamide 
and urethane. Several cases given carbamate 
alone appeared to show as good a response as 
those receiving a combination of the drugs, 
and it is our impression that the addition of 
sulfanilamide may not be necessary. In vitro 
studies of ethyl carbamate separately and in 
combination with sulfonamide yielded the 
same results, although a slight synergistic 
effect could be demonstrated when the two 
drugs were combined. It has been shown by 
Weinstein that penicillin plus urethane will in- 
hibit greatly the growth of mixtures of gram 
positive and gram negative bacteria in the test 
tube. These data suggest the possibility of 
using a mixture of urethane and penicillin in 
the treatment of wounds. With such a combi- 
nation, the gram positive organisms should be 
killed by the penicillin and the gram negative 
organisms by the carbamate. An agent po- 
tently bactericidal for the gram negative group 
should prevent or limit their production of 
substances, such as penicillinase (1), which 
inhibit the action of penicillin, and should thus 
render the latter more efficacious. 

Urethane showed no deleterious effect on 
tissue healing, since large wounds were found 
to heal promptly after being sterilized. Skin 
grafts took successfully when postoperative 
dressings were kept continuously saturated 
with urethane (Cases 4, 9, 11, and 8). Epi- 
thelization was observed to progress at a nor- 
mal rate in the constant presence of 10 per 
cent urethane solution. 

The complications seen in patients receiving 
urethane have already been described. Nettle- 
ship, Henshaw, and Meyer have called atten- 
tion to the carcinogenic effect of ethyl carbam- 
ate in mice. These investigators increased the 
incidence of lung tumors in C3H female mice’ 


1An inbred strain of mice with a high incidence of mammary 
cancer. 
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from less than 5 per cent to more than 75 per 
cent by minimal, anesthetizing, intraperitoneal 
injections of urethane, by a dose of 1 milliliter 
of a 10 per cent aqueous solution per 100 
grams of body weight. Haddow and Sexton 
(5), on the other hand, have shown that ure- 
thane has a growth-inhibiting effect on animal 
tumors, and Paterson, Haddow, Thomas, and 
Watkinson (19) have recently reported bene- 
ficial effects from the use of urethane in mye- 
loid and lymphoid leucemia, carcinoma of the 
breast, lymphosarcoma, Hodgkin’s disease, 
and other malignant lesions. 

In some of the cases reported in the present 
study, the quantity of urethane used probably 
exceeded the level used by Nettleship and co- 
workers, but it was employed as a topical 
agent and was not administered parenterally. 
Although some was undoubtedly absorbed 
through the skin or wound, it does not appear 
likely that the amount was as great per unit 
of body weight as that given intraperitoneally 
to mice by Nettleship and his coworkers. 
There would appear to be little to fear regard- 
ing the carcinogenic effect of urethane in man. 
The fact that the incidence of tumors in a 
known tumor susceptible strain of mice is in- 
creased by the administration of some sub- 
stance does not mean that such a result would 
follow the use of the same material in man; for 
example, the administration of estrogenic sub- 
stances is known to enhance the occurrence of 
breast tumors in mice, yet these agents have 
been used very extensively in women. 

Although urethane has been shown to be 
very effective against gram negative organisms 
and to allow normal wound healing, it must be 
remembered that the use of this or any other 
drug does not replace the application of sound 
surgical principles. Experience in World War 
II (2, 12, 28) has demonstrated that the pres- 
ence or absence of bacteria is not important in 
choosing the proper time for suture of soft 
tissue wounds, failure having followed the 
closure of clinically dirty wounds which were 
sterile, and success having resulted after suture 
of wounds massively contaminated with sta- 
phylococci and streptococci. It is not reason- 
able to expect the eradication of bacteria to 
result from the topical application of a chemo- 
therapeutic agent to wounds in which the 
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organisms are harbored in deep sinuses or 
crevices, or are contained in sealed lymphatics 
impermeable to the drug. There are many in- 
stances in which scar tissue, necrotic tissue, 
and poor blood supply prevent even a most 
potent chemotherapeutic agent, administered 
either systemically or topically, from reaching 
an infected area in sufficient concentration to 
exert its bacteriostatic or bactericidal effects. 
The removal of necrotic tissue and the insti- 
tution of adequate drainage, are most impor- 
tant in the treatment of infected wounds and 
without these even the most active chemo- 
therapeutic agent may fail. 


CONCLUSIONS 


1. Urethane appears to be an effective agent 
for the elimination of gram negative bacteria 
from mixed wound infections. 

2. The activity of urethane against gram 
positive bacteria in infected woundsis minimal. 

3. Wound healing in man does not appear 
to be inhibited by the use of urethane. 

4. Gastrointestinal symptoms may result 
from the topical application of urethane but 
appear to be of little significance. 

5. Investigation of the action of urethane 
penicillin mixtures in the treatment of mixed 
surgical wound infections is indicated. 


REFERENCES 


1. ABRAHAM, E. P., and Carn, E. Nature, Lond., 1940, 
146: 837. 

2. Brown, J. J. M. Brit. J. Surg. (Supp.). 1944, 
32: 140-143. 


SURGERY, GYNECOLOGY 


3: 


Io. 
If. 
12. 


. Howper, H. G., and MacKay, E. M. 


. Idem. 
. Idem. Surgery, 1943, 13: 677-682. 


. LEE, S. W., Epstetn, J. A., and Fotey, E. J. 


, a 


AND OBSTETRICS 


GOLDBERGER, H. A. Am. J. Surg., 1942, 56: 353- 


374- 
. GoopMaN, L., and Grtman, A. The Pharmacological 


Basis of Therapeutics: A Textbook of Pharmocology, 
Toxicology, and Therapeutics for Physicians and 
Medical Students. New York: The Macmillan Co., 

1941. 


. Happow, A., and Sexton, W. A. Nature, Lond., 


1946, 157: 500-503. 


. Harvey, E. N. Erg. d. Ensymforsch. Cited by 


Johnson, F. H. Science, 1942, 95% 104-105. 

Ann. Surg., 
1930, 110: 94-99. 

J. Am. M. Ass., 1937, 108: 1167-1169. 


Idem. Mil. Surgeon, 1942, go: 509-518. 

Jounson, F. H. Science, 1942, 95: 104-105. 

LAWRENCE, K. E., and Sturcis, S. H. Surg. Gyn. 
Obst., 1946, 82: 543-548. 

Proc. 

Soc. ~~ Biol., N. Y., 1943, 54: 107-108. 

. J., and FiscHer, C. V. Science, 1942, 

5: 603. 


15. wchwam, B. “ae 1942, 95: 509-511. 
16. MELENEY, F. L. J. Am. M. 


AsS., 1944, 124: I02I- 


1026. 


17. NETER, E. J. Pharm. Exp. Ther., 1942, 74: 52-60. 


18. NETTLESHIP, A., HENSHAW, P. S., and MEveER, H. L. 


19. 
20. 


21. 


. Ibid., 
3. Ibid., 


J. Nat. Cancer Inst., 1937, 4: 309-319 

PATERSON, E., Happow, A., THomas, I. <3 and Wat- 
KINSON, J. M. Lancet, Lond., 1946, 250: 677-682. 

ScHMELKES, F. C., and Wyss, O. Proc. Soc. Exp. 
Biol., N. Y., 1942, 49: 263-267. 

Tsucniya, H. M., TENENBERG, D. J., CLARK, W. G., 
and Strakoscu, E. A. Proc. Soc. Exp. Biol., N. Y., 
1942, 50: 262-266. 

1942, 51: 245-247. 

247-249. : 

WEtnsTEIN, L. The action of urea and some of its 
derivatives on bacteria. III. In press. 


WEINSTEIN, L., and McDonatp, A. Science, 1945, 


IOI: 44-45. 

Idem. The action of urea and some of its derivatives 
on bacteria. I. In press. 

. Idem. The action of urea and some of its derivatives 
on bacteria. II. In press. 

Witson, H. Ann. Surg., 1945, 121: 152-166. 











PS ase ee 








dic 
ou 
tec 
bu 
no 


ing 
lar 
ov 
an 


om OU 














GELATIN SOLUTION IN THE TREATMENT OF SHOCK 
FROM GRADED HEMORRHAGE 


S. O. LEVINSON, M.D., MARTHA JANOTA, M.S., F. ARIMOTO, B. S., and 
H. NECHELES, M.D., Chicago, Illinois 


HE marked individual variability of 

resistance and recuperative power of 

the dog to procedures for the produc- 

tion of shock has been a serious han- 
dicap in obtaining clear-cut results with vari- 
ous forms of shock therapy. Experimental 
technique and conditions can be standardized, 
but the biologic variability of the animal can- 
not be made uniform. Unless the difference in 
effectiveness of the agents tested is very strik- 
ing, as between blood or plasma and saline, 
large numbers of animals will be required to 
overcome the variability of the individual 
animal. 

Rather than employing large numbers, we 
attempted to classify the experimental animal 
with regard to its ability to resist to, and to re- 
cover from, shock by graded bleeding. A study 
(1) on dogs subjected to hourly bleedings of 
25, 23, 21, 19, and 17 per cent of the original 
measured blood volume, and reinfused % hour 
after each bleeding with all but 2 per cent of 
the withdrawn blood, that is, 23, 21, 19, 17, 
and 15 per cent, led to the following conclu- 
sions: 

1. The initial bleeding of 25 per cent of the 
calculated blood volume and the succeeding 
half hour oligemic interval constituted a ‘‘pro- 
vocative test” of shock resistance. 

2. The arterial plasma carbon dioxide con- 
tent 14 hour after a hemorrhage of 25 per cent 
of the total blood volume is a reliable index of 
the resistance and recuperative powers of most 
of the animals and also a reliable means of pre- 
dicting the likelihood of recovery from the 
subsequent experimental procedure. 

3. The product of maximal blood pressure 
and arterial carbon dioxide content % hour 


From the Samuel Deutsch Serum Center and from the De- 
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after the initial hemorrhage correlates as clear- 
ly with the subsequent survival of animals as 
does the carbon dioxide value and seems to 
have an advantage in some instances over the 
carbon dioxide value alone, although both 
have equal statistical significance. This prod- 
uct of maximal blood pressure and arterial 
carbon dioxide content has been designated 
the “factor of probability of survival.’”’ In this 
study, we found that dogs with a low factor of 
probability of survival (below 1,000) or a low 
carbon dioxide value (10-20 volumes per cent) 
did not survive the procedure of 5 graded 
hemorrhages alternated with 5 reinfusions of 
their blood. With a medium factor of proba- 
bility of survival (1,700-3,000) or a medium 
carbon dioxide value (20-30 volumes per cent) 
about half of the animals survived more than 
24 hours. With a high factor of probability of 
survival (over 3,000) or a high carbon dioxide 
value (over 30 volumes per cent) all animals 
survived indefinitely. 

Since the carbon dioxide value and factor of 
probability of survival, after a “provocative 
test” of hemorrhage, provide a means of clas- 
sifying the experimental animal and predict- 
ing the probable outcome, we believed that 
small series of experiments of 10 animals with 
medium factor of probability of survival and 
carbon dioxide values could provide reliable 
information on the relative value of different 
agents to be tested for their shock-combatting 
properties. 

There are many reports extant on the efli- 
cacy of gelatin for this purpose, and we have 
had favorable results with infusions of gelatin 
in dogs (17) and in man (18). It has been well 
established that, if proper precautions are tak- 
en, pyrogen-free solutions of gelatin can be pre- 
pared. Such solutions cause no untoward re- 
actions and are not sensitizing in nature. The 
relative values of different concentrations of 
gelatin and of so-called “high plunge” or “low 
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TABLE I 
Per 
r cent Condition at 
lab. | Obtained from} Origin con- Plunge* room tem- 
No. centra- perature 
tion 
A | Wilson & Co. | Pigskin 8 a and} Liquid 
1g 
(60-100) 
B Wilson & Co. | Pigskin 8 Low (30-60) | Liquid 
Cc Wilson & Co. | Pigskin 4 High &low | Liquid 
(28-117) 
D Wilson & Co. | Pigskin 2 High (18-37)} Liquid 
E | Atlantic Pigskin 7 Medium (80)} Liquid 
F | Atlantic Pigskin 7 | Medium (80)} Liquid 
G Knox Bone | 6 High (131) | Solid 








*The “‘plunge” of gelatin is an expression of its gel strength and is de- 
termined by the weight required to make a stylus penetrate a given 
depth at 4°C. 


plunge” gelatin, i.e., slightly degraded or mark- 
edly degraded material, have not been well es- 
tablished. This study was undertaken, there- 
fore, from the viewpoint of comparing the ef- 
ficacy of different concentrations of gelatin 
and of gelatins of varying degrees of hydroly- 
sis. 

In Table I are listed the variety of gelatins 
tested and some of the pertinent information 
obtained. 

We attempted to use animals with a me- 
dium factor of probability of survival (1,700- 
3,000) and with medium carbon dioxide (20- 
30 volumes per cent) value, except when 2 per 
cent gelatin and saline were employed. With 
the latter two materials, we purposely chose 
animals with a high factor of probability of 
survival and a high carbon dioxide value, be- 
cause it became clear, very early, that these 
substances were relatively ineffective. 

Methods. The experimental procedure and 
methods used were those described previously 
(1), with one exception: after the hemorrhage, 
the blood was quickly centrifuged, the super- 
natant plasma removed and, at the reinfusion, 
a volume of test material equal to the removed 
plasma was injected, followed by the packed 
red blood cells. There could not be complete 
substitution of the test material for the plas- 
ma, for about 6 per cent of the latter was re- 
tained around the packed red blood cells and 
reinfused with them. This was constant, how- 
ever, for the varying substances tested. Blood 
pressures were recorded continually from a 
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carotid artery. One femoral artery was used 
for bleeding and for withdrawal of blood sam- 
ples for analysis. All surgical procedures were 
performed on dogs under local anesthesia (pro- 
caine). 

RESULTS 

Antishock properties and survival. The effi- 
cacy of the gelatin was based on the period of 
survival of the animal. In the tables, D. E. 
signifies death occurring during the experi- 
ment, D. N. indicates longer survival but 
death during the night following the experi- 
ment, and I. S. means indefinite survival, in 
which group we placed all animals alive 48 
hours after the experiment. Rarely did an 
animal fail to survive indefinitely if it was still 
alive 24 hours after the experiment. Table IT 
presents a summary of all experiments. The 
data previously obtained (1) when whole blood 
was reinfused are included for comparison at 
the bottom of the table. The results presented 
in this table lead to several clear-cut conclu- 
sions. 

1. Confirming the previously expressed re- 
sults, most animals with a carbon dioxide 
value less than 20 volumes per cent and a fac- 
tor of probability of survival under 1,700 will 
not survive regardless of the reinfusing fluid, 
even when whole blood, presumably the best, 
is used. 

2. Animals with a carbon dioxide value 
above 30 volumes per cent and a factor of 
probability of survival above 3,000 have a 
good prospect of survival if the reinfusing 
agent has definite restorative properties. 

3. On the basis of our criteria, saline has the 
least value in saving animals. 

4. Two per cent gelatin is only little better 
than saline. 

5. Four per cent gelatin has definite value, 
is strikingly better than saline, but is some- 
what inferior to gelatin of higher concentra- 
tions. 

6. Gelatin of 6 to 8 per cent concentration 
is a very effective agent. The relative merits 
of the different concentrations and plunges are 
not so clearcut. Statistical analysis of the re- 
sults, by the chi square test, discloses that 
there is no overall difference between blood 
and gelatin, and, in general, all the higher con- 
centration gelatins are equivalent. Statistical 
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d TABLE ho —SUMMARY OF AVERAGE VALUES AND RESULTS 
= —_—_—__——-— —-- ————— 
e Survival* 
. crane | ABR | Average | NE DE D.N. Ls or 
per cent mm. Hg. dogs dogs that died 
No. Per cent No. Per cent No. Per cent 
Gelatin A (8%) 
; 8.3-19.9 78 1199 8 5 62 3 38 ° ° 7.0 
20 24.0 74 1683 8 4 50° 4 5° ° ° 10.0 
m 25 29.9 77 2132 8 ° ° 4 5° 4 5° 19.6 
t " 30 40 100 3379 7 c ° 3 43 4 57 a 13.0 ; 
Gelatin B (8%) 
l 16.2-19.9 62 1128 3 3 100 ° ° ° ° 2.5 
3 24.2-29.9 77 2096 5 ° ° 3 60 2 a i 4° 10.8 : 
3° -39.9 88 3031 10 I 10 5 5° 4 4° j  —_ 
Gelatin C (4%) 
> 15 -19.9 7° 1197 5 80 I 20 ° ° 3.8 
l 7 20 —24.9 80 1717 7 7 86 I 14 az ° ° —— 4.2 
- 25 —_— 7° 1999 9 3 33 2 22 a 45 se EC 
| 30 —40.2 i Y 72 2568 4 £ 25 I 25 2 0 tn a 
Gelatin D (2%) 
25 -29.9 96 2593 5 5 100 ° ° ° ° 3-4 
30 —40.3 99 3496 8 6 74 I 13 I 13 6.3 
Gelatin D (7%) 
9.6-14.9 5° 560 2 2 100 ° ° ° ° 1.0 
20 —-24.9 66 1483 5 3 60 I 20 I 20 ay 62 Te 
25 -29.9 98 2681 5 ° ° I 20 4 80 13.0 
4 35 -39-9 118 4218 3 io ° ° ° 3 100 » 
Gelatin E (7%) 
: 7-6-19.9 63 goo 4 3 75 I 25 ° . 5.1 
; 25 -29.9 7° 1920 5 ° ° 4 80 I 20 7 13.0 a 3 
3° 40.5 97 3486 3 ° ° ° ° 3 100 s 
Gelatin G (6%) 
17.8-17.9 82 1463 2 2 100 ° ° ° ° 2.5 
20 —24.9 81 1774 3 3 100 ° ° ° ° 3-5 i‘ 
25 —32 94 2611 7 ° ° 4 $7 3 43 13.0 3 
| ; Saline 
j 22.9-23.3 98 2273 2 2 100 ° ° ° ° 2.0 
’ 25 -20.9 94 2585 4 4 100 ° ° ° ° 3-7 
7 35 42.0 119 4506 4 4 100 ° ° ° ° aa a + 
: Whole blood j 
i II.3-19.9 83 1237 10 10 100 ° ° ° ° 2.4 
; 20 -24.9 75 1618 10 5 5° 2 20 3 30 a 6.0 7 
25 29.9 78 2104 9 2 22 3 33 4 45 8.0 - 
i 30 —42.6 81 2838 12 I 8 3 25 : a | = Se | oe 3 
F. P. S.—Factor of probability of survival. 
*D. E. signifies death occurring during the experiment; D. N. during the night; and I. S. indefinite survival. 
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TABLE III.—RESULTS OF GELATIN REINFUSION 
IN DOGS SUBJECTED TO GRADED HEMOR- 
RHAGE, WHOSE CARBON DIOXIDE VALUES 
AFTER FIRST INFUSION WERE BETWEEN 





























20 AND 30 
Survival in per cent 
Gelatin Sad —P 

DE* DN IS 
A & B (8%) 20 25.3 20 55 25 
~¢ (4%) 15 24.4 56 19 25 
E& F (7%) 13 25-5 20 40 4° 
: G (6% ) | 9 25.3 |. | ss | 7 




















*See footnote Table II. 


differences are only suggestive, but inconclu- 
sive. The relative evaluation of the different 
gelatins, therefore, rests on other considera- 
tions. In our experience, we could observe no 
definite differences in the antishock properties 
or survival effects of so-called “high plunge”’ 
and “low plunge” gelatins. The important 
property was the concentration of gelatin 
which should be 6 per cent or higher, to give 
the best effect. Gelatin was obtained from 
three different sources (Atlantic, Knox, and 
Wilson). In Table III are presented the re- 
sults for the critical testing range where car- 
bon dioxide values fell between 20 and 30, a 
zone which we have felt might be critical for 
distinguishing finer differences in the merit of 
different antishock agents. Although there 
are no statistically significant differences, it 
appears that: 

1. The 4 per cent pigskin gelatin does not 
have as good immediate shock-combatting 
efficacy. 

2. The 6 per cent bone gelatin does not have 
as good survival effect. 

In general, the clinical condition of the ani- 
mals during the experiment and afterward 
supported these inferences. The results with 
the 6 per cent bone gelatin were slightly sur- 
prising. Because of the good initial effect from 
this material, we expected more animals would 
survive indefinitely. Two animals, which sur- 
vived through the first 24 hours, died in the 
following 24 hours. This was unusual, for in 
our experience if animals survived through the 
first night, they rarely failed to survive indefi- 
nitely. We cannot account for this delayed 
death but at autopsy, in addition to the find- 


TABLE IV.—BLOOD GELATIN CONCENTRATION 


(GMs. %) 


























Sew After sth infusion 24 hrs. later 
A*—8% 2.49 0.48 
 B-8% i 2.37 — 0.54 
~ C—4% nee 1.18 +. 0.25 
- E-% |. a9 | 056 7 
FH 1% r7900té‘“‘(§R”*:*:tC 
G —6% ; 2.87 J : 1.15 





*A-F is skin gelatin; G is bone gelatin. 


ings of pulmonary congestion and edema which 
was appreciably observed in animals which 
failed to survive the experimental procedure, 
we also noted in one animal a markedly en- 
larged liver of gelatinous appearance, while in 
the second the spleen was about twice normal 
size and also gelatinous in appearance; rela- 
tively large amounts of gelatinous material 
could be expressed from both organs. This 
does not explain the delayed deaths, but it 
may indicate that the 6 per cent bone gelatin 
had accumulated in these organs. From the 
survival viewpoint, the 7 per cent pigskin gel- 
atin seemed best. This was particularly true 
of the first lot which we tested and which, al- 
though slightly pyrogenic, was probably the 
best material we used, both from an immediate 
shock-combatting effect as well as ultimate 
survival. We cannot account for the apparent 
superiority of this particular lot of gelatin, be- 
cause we have no information of its method of 
manufacture and properties other than its con- 
centration and plunge. 


Secondary findings. 


1. Elimination rate of gelatin: Table IV 
presents the average values of the concentra- 
tion of gelatin in the blood. Since the propor- 
tion of infused gelatin was approximately the 
same, and since massive amounts were infused, 
these values indicate the rate of elimination 
or, conversely, the retention of the gelatin in 
the blood stream. There appears to be no 
great difference in the rate of excretion of gela- 
tins, regardless of plunge or concentration, ex- 
cept for G, the 6 per cent bone gelatin. This 
product showed a much greater property of re- 
maining in the blood stream. With all the 
other gelatin preparations, there was only a 
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negligible amount left after 24 hours, despite 
the massive infusion. In contrast to this, the 
6 per cent bone gelatin was still present after 
24 hours in more than twice the quantity of 
any other preparation. In fact, after 24 hours, 
there was as much gelatin in the blood stream 
from infusion of 6 per cent bone gelatin as 
there was at the end of the last infusion of 4 
per cent pigskin gelatin. It may be concluded 
from the rate of elimination that the other 
forms of gelatin, regardless of plunge, are 
eliminated rather rapidly and therefore can 
have only a temporary effect, whereas the 
bone gelatin which had the least hydrolysis 
and was solid at room temperatures, should 
have a more prolonged action; the latter point 
will be discussed below. 

2. Blood and plasma volume: The changes 
in the whole blood and plasma volumes de- 
termined at the end of the experiment and 24 
hours later are presented in Table V. The ani- 
mals which received 4 per cent and 7 per cent 
gelatins showed a definite drop in total blood 
volume due, essentially, to a marked decrease 
in red blood cell volume. With the other types 
of gelatin there was also a decrease in red blood 
cell volume, but it was compensated by an in- 
crease in plasma volume most striking, with 8 
per cent and 6 per cent gelatin. The cells re- 
moved for samples cannot account for the de- 
crease observed in the red blood cell volume, 
nor was such a marked decrease observed in 
those experiments in which whole blood was 
the infusing agent. Except for the 4 per cent 
gelatin the total blood volume after 24 hours 
was even lower, this further drop now being 
due toplasmaloss. It appears that the presence 
of gelatin in the circulation has a tendency to 
displace red blood cells from the circulation. 

3. Effect on sedimentation rate: The sedi- 
mentation rate was markedly increased with 
all types of gelatin. It was most evident with 
8 per cent “medium” or “high plunge” pigskin 
and 6 per cent bone gelatin. Conglutination 
of the red blood cells was observed. 

4. Other findings: Prothrombin determina- 
tions were carried out in a number of animals. 
Generally, the prothrombin content of the 
plasma was lowered. As expected, a definite 
hypoproteinemia was present 24 and 48 hours 
after the experiment. A large amount of the 


GELATIN SOLUTION IN TREATMENT OF SHOCK 929 . 


TABLE V.—BLOOD AND PLASMA VOLUME 
































CHANGES 
Blood volume Plasma volume 
Gelatin code Percent change from contro]/Per cent change from control 
‘o. and i 
concentration) After sth 24 hrs. later| After sth | 24 hrs. later 
infusion infusion : 
A&B(8%)| +1 -8 +26 | +6 
C (4%) —Z7 —14 - 6 ° 
E (7%) - 7 =e | +9 —§ 
F (7%) —26 —28 | —2 +17 
G (6%) — 6 —17 | +20 | ° 











animals’ plasma had been removed, and al-' 
though these proteins were replaced imme- 
diately by gelatin proteins, the latter more or 
less rapidly left the circulation and were not 
replenished rapidly from the body. Although 
there was a wide difference in the protein de- 
crease in different animals, the average de- 
ficiency 24 hours later amounted to 35 per 
cent. Hueper, Robscheit Robbins and collab- 
orators and others (33, 35), have called atten: 
tion to this and have presented evidence that 
gelatin may interfere with formation and res: 
toration of blood proteins. These authors 
have stated that certain pathologic changes 
were observed, but Morehead and Little feel 
that “the lesions seen in the control animals 
did not differ fundamentally from those seen 
in the ones, which had received apne of 
gelatin” (30). 

In earlier work, some random samples 0 of 
gelatin caused shock reactions and at times 
were fatal. This did not occur with any of the 
specimens employed for this study. Delayed 
reactions may have occurred but would be 
masked by the shocking effect of the experi- 
mental procedure. It is our belief that there 
were no such delayed reactions because those 
animals with a high factor of probability of 
survival, and therefore a good prognosis for re- 
covery, generally followed the expected course. 
There may possibly have been such a delayéd 
reaction with the use of 6 per cent bone gelatin 
because animals with good factor of probabil- 
ity of survival and which were alive 24 hours 
after the experiment, subsequently expired. : 


DISCUSSION 


After a careful review and thorough stat's- 
tical analysis of our results, we arrived at the 
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conclusion that, if a proper volume and con- 
centration of gelatin were used, it would prove 
effective in overcoming the effects of repeated 
bleedings. The response and survival of ani- 
mals as a result of the gelatin infusions were 
clinically and statistically on a par to that of 
animals reinfused with their own blood. Our 
experience indicates that it is important that 
the volume reinfused should replace that which 
was removed, and that a concentration of 6 
per cent gelatin or more produced the best re- 
sults. Thus, 2 per cent gelatin was quite in- 
effective, even though the volume was ade- 
quate. It is probable that there are differences 
between the varieties of gelatins used in higher 
concentrations, but these differences could not 
be demonstrated statistically in our experi- 
ments. Despite the failure to show significant 
superiority of one or another gelatin, we were 
impressed by the response and survival of the 
experimental animals to gelatin E. Although 
gelatin G, which was least degraded, might be 
considered superior because it remained longer 
in the circulation, the ultimate effect on in- 
definite survival seems to be inferior to that 
of the other forms of high concentration 
gelatin. 

Little and Wells (27) report that autoclaved 
gelatin does not pass through the walls of in- 
jured capillaries more readily than unauto- 
claved gelatin. If, as it appears from our re- 
sults, there is no marked superiority of any 
particular gelatin preparation if a sufficient 
concentration and volume are used, the choice 
depends on other considerations. Method of 
preparation is one such consideration. We 
were not informed in all details of the tech- 
nique of preparing the products furnished to 
us, but different methods are known to be em- 
ployed by different manufacturers. That meth- 
od which gives the most consistent end prod- 
uct is to be preferred. Ease of manufacture is 
another consideration. It is fundamentally 
important that the product should be non- 
pyrogenic and free from adverse reactions. As 
stated previously, in our earlier work, some 
random, poorly prepared material was itself 
shock-producing. None of the materials we 
tested had such an unfavorable effect, and 
only one was pyrogenic. This last preparation, 
nevertheless, proved quite effective in our ex- 


periments, confirming our earlier experience 
that the presence of small amounts of pyro- 
gens did not necessarily or in every case inter- 
fere with the restorative properties of a prepa- 
ration. Nevertheless, gelatin for intravenous 
use can and must be made free from pyrogens. 
All gelatins cause conglutination of the red 
blood cells and an increased sedimentation 
rate. This may or may not (21) interfere with 
blood grouping and cross-matching procedures 
in the event blood transfusion is employed. In 
none of our work did we experience any bad 
results that could be attributed to this effect 
of gelatin on the erythrocytes. 

Although the gelatin with minimal hydroly- 
sis (G) remained considerably longer in the cir- 
culation, even such gelatin escapes rather rap- 
idly from the circulation and it does not have 
any more beneficial effect than the more hy- 
drolyzed forms of gelatin. Since such gelatin 
is solid at ordinary room temperature, its ad- 
ministration becomes rather laborious. It must 
be warmed to liquefy and, if the infusion is not 
rapid, it may gel unless kept warm. This fact in- 
troduces a further problem of maintaining the 
gelatin liquid during administration. The de- 
lay introduced by the necessity for warming 
and the need of heating equipment during ad- 
ministration appear to be definite practical ob- 
jections to the use of a solid gelatin prepara- 
tion. From the viewpoint of speed and facility 
of administration, we would prefer a liquid gel- 
atin preparation of 7 to 8 per cent concentra- 
tion. 

This study was primarily directed toward 
determining the relative efficacy of gelatins of 
different concentrations and different degrees 
of hydrolysis, but a discussion would be in- 
complete without a broader consideration of 
its value. Our experience and that of others 
establishes gelatin as an effective agent in 
overcoming plasma loss and shock resulting 
from such plasma loss. At the same time it 
must be recognized that gelatin does not re- 
place the plasma proteins in the circulation, 
except for a limited period of time. Following 
the elimination of the gelatin, the plasma pro- 
tein or blood loss or both, if extensive, results 
in a plasma protein depletion and anemia 
which may be restored slowly or rapidly, de- 
pending on many factors. The existence of a 

















fe 


mm 














sa OF TESS NEY 





LEVINSON ET AL.: 


low plasma protein content delays recovery, 
particularly if there is a complicating infection. 
In such cases, the plasma proteins should be 
restored as rapidly as possible to normal levels 
by plasma or whole blood administration and 
proper nutrition. 

Gelatin is an effective agent in combatting 
shock due to plasma loss and should be a valu- 
able additionin our therapy, if the gelatin is used 
with due regard to its properties and limitations. 


SUMMARY 


The efficacy of gelatin solutions in the treat- 
ment of hemorrhagic shock was tested. 

Various brands of gelatin, gelatins with dif- 
ferent degrees of hydrolysis and various con- 
centrations of gelatin solutions were tried in 
our experiments. 

Our method of repeated graded hemorrhages 
and reinfusion of the blood 30 minutes after 
each hemorrhage was used as control. In the 
assays of the gelatin solutions, the plasma of 
the withdrawn blood was replaced by a gela- 
tin solution. 

The factor of probability of survival and the 
critical carbon dioxide value were used to pre- 
dict the chance of survival of the individual 
animal. Prolongation of the periods of sur- 
vival served as criterion of the efficacy of the 
gelatin solutions. 

Gelatin solutions of 2 per cent concentra- 
tion do not prolong life of the shocked animal 
appreciably and therein resemble physiologic 
saline solution. 

The best results were obtained with gelatin 
solutions of 6 and 8 per cent concentration. 
The effects of these solutions with the packed 
cells were as good statistically as reinfusion of 
whole blood. 

The degree of hydrolysis of the gelatins, in 
the range tested by us, did not seem to be an 
important factor in the efficacy of the gelatin 
as plasma substitute. 

Gelatin solutions must be pyrogen free and 
should be liquid at room temperature. 

In the dog, gelatin is excreted rapidly in the 
urine, with the exception of 6 per cent bone 
gelatin, which left the circulation at a slower 
rate than the skin gelatins. 

Gelatin solutions dilute the blood and lower 
hemoglobin and protein values. In some cases, 
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plasma and red cells must be given later in the 
treatment. 

Following our experience in the dog, we do 
not hesitate to recommend gelatin solution for 
use in patients. Gelatin cannot replace whole 
blood, nor is it a substitute for plasma, but has 
value as an inexpensive easily available agent 
to combat shock due to plasma loss. Our ex- 
perience with the use of gelatin solution in the 
patient has been favorable. 
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CIRCUMSCRIBED CHRONIC SUPPURATIVE MASTITIS 
SIMULATING CANCER 


HOWARD K. TUTTLE, M.D., F.A.C.S., Los Angeles, California, and B. H. KEAN, M.D., Lieutenant 
Colonel, M.C., A.U.S., New York, New York 


WOMAN, 44 years of age, sought our ad- 

vice regarding a lump in her breast. 

This lump was first noticed 3 months 

previously and was not associated 

with pain. Physical examination revealed a 

hard nodular mass, adherent to the overlying 

skin, with typical peau d’orange, and retracted 

nipple, accompanied by enlarged, hard, non- 
tender, homolateral axillary lymph nodes. 

The patient was admitted to the hospital 
with a diagnosis of carcinoma of the breast and 
axillary metastases. Her leucocyte count was 
7600 per cubic millimeter of blood with 60 per 
cent neutrophils. Her highest preoperative 
temperature and pulse were 98.6 degrees F. 
and 88 per minute respectively. 

A radical mastectomy was done and re- 
vealed a hard, circumscribed, unencapsulated 
mass measuring 9.0 by 6.0 by 3.5 centimeters, 
and several enlarged, hard axillary lymph 
nodes. Before sending the amputated breast 
to the pathology department the tumor was 
sectioned and, with considerable chagrin for 
all concerned, it was found that the dense fi- 
brous tissue constituting the tumor mass con- 
tained a central abscess, approximately 2.0 
centimeters in diameter, filled with thick, yel- 
lowish green pus. 

During the following years this type of le- 
sion was observed at fairly regular intervals, 
once ‘or twice a year, sometimes with minor 
variations in symptomatology, but with fairly 
consistent pathological findings, and in nu- 
merous instances presented great difficulty in 
differentiation from carcinoma of the breast. 

Because of the close similarity between can- 
cer and this benign condition and in order to 
determine if this condition should be consid- 
ered as a distinct clinical entity, we reviewed 
all breast tumors removed at Gorgas Hospital 
from 1920 to 1945. This study included the 
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relative incidence, etiology, duration, diag- 
nosis, gross and microscopic pathology, and 
best methods of treatment of circumscribed 
chronic suppurative mastitis. 


THE DATA 


Incidence. This lesion was not of common 
occurrence; from 1921 to 1939, a period of 18 
years, only 17 cases were seen. During 1939 
5 cases were encountered, in 1942 there were 
3 cases, and never more than 1 or 2 in the re- 
maining years. A total of 32 cases in 25 years 
were selected for study. Its relative incidence 
as compared with carcinoma was approxi- 
mately 1 to 5. 

Age. This disease was one of middle age. 
One patient was under 20 years, 2 between 20 
and 29 years, 8 between 30 and 39, 14 between 
40 and 49, 5 between 50 and 59, and 2 were 
over 60 years of age. 

Race and previous pregnancies. There was no 
good evidence of any relationship between the 
incidence of this condition and race; 7 of the 
women were white and 25 negro, a ratio of 1 
to 5, which accurately reflected the hospital 
proportion of these two races. The negro 
women had more pregnancies than the white 
women, the average number for whites being 
2, ranging from 1 to 5; and for negro 5, rang- 
ing from none, in 1 instance, to 18. 

Previous treatment. Three women had had 
incision and drainage of the involved breast, 
one 3 weeks, another 2 years, and a third 17 
years previously. This last infection occurred 
10 days postpartum and was the only one 
directly associated with a puerperal abscess. 
Three patients had had previous incision and 
drainage of the opposite breast, 1 abscess of 
which could be classed as puerperal in origin. 
One other patient had a radical mastectomy 
of the opposite breast done elsewhere on the 
Isthmus; no tissue was available for patho- 
logical study. These instances were the only 
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evidence of previous breast disease recorded 
in the case histories, although it seemed incon- 
ceivable that ‘‘caked breasts,’’ should not 
have occurred in some cases. There was no 
history of trauma in the entire series. 

Duration. The duration of this condition 
before the patients sought treatment was diffi- 
cult to determine with accuracy. A few ad- 
mitted having a lump in the breast for months 
but the great majority insisted that it had 
been present for only 2 weeks or less: in 14 for 
3 to 7 days, in 7 for 8 to 16 days, in 6 for 3 to 4 
weeks, in 4 for 3 months, and in 1 for 3 years. 
The older women were more or less reticent 
regarding their breast tumors; this was espe- 
cially true of negro women who had a great 
fear of operations. However, the patients 
were questioned very carefully on this par- 
ticular point and their answers were at vari- 
ance with the operative findings. It is difficult 
to picture a mass the size of a tennis ball, with 
a dense fibrous wall an inch or more thick 
surrounding a central pus pocket containing a 
dram of pus, developing in 2 weeks or less. 

Approximately one-third of the patients 
noticed that the tumor mass had enlarged 
rapidly in the last few days before admission 
to the hospital. We believe these lesions to be 
long standing and will elaborate this phase 
further under the pathological discussion. 

Symptoms. The symptoms were varied: 
‘‘lump’’ in breast in 30, swelling of breast in 
3, pain at onset in 11, late pain in 5, no pain in 
6, ‘‘heavy sensation’’ in 3, ‘‘squeezing sen- 
sation’’ in 1, ‘‘burning’’ in 1, discomfort in 1, 
tenderness in 6, pain in nipple in 1, itching of 
nipple in 1, discharge from nipple in 2, tumor 
enlarging rapidly in 9, fever (early) in 5, swell- 
ing in axilla in 1. Of these the most important 
were the lump in the breast, the various inter- 
pretations of pain or discomfort, the early 
fever, and the recent rapid enlargement of the 
mass. 

Physical findings. The tumor was described 
as hard in 19, indurated in 3, lobulated in 1, 
rough in outline in 1, firm in 9, nonfluctuant 
in 1, circumscribed in 3, nodular in 1, irregular 
in 2, regular in 3, stony in 1, adherent to skin 
in 11, not adherent to skin in 7, not adherent 
to underlying tissues in 5, movable in 4. The 
overlying skin was ‘‘ orange peel’’ in 4, red in 


1, and increased temperature was noted in 2. 
Five patients had retraction of the nipple and 
in 1 instance ulceration was present. The 
breast was tender in 8 but in 10 tenderness was 
recorded as being absent. The axillary glands 
were palpable in 9, not palpable in 5, hard in 
3, and adherent to the skin in 1. 

We are all familiar with the cardinal signs 
of moderately advanced breast cancer, the 
hard lump fixed in the breast tissue, flattening 
or dimpling of the overlying skin when 
squeezed gently, adherence of the tumor to 
the skin and underlying tissues, retraction of 
the nipple, poor transillumination of the 
breast, the ‘‘orange peel’’ skin, and enlarged, 
hard axillary lymph nodes. Circumscribed 
chronic suppurative mastitis may present any, 
or all, of these characteristics. 

In this series of cases, the leucocyte count and 
the polymorphonuclear percentage were with- 
in normal limits in all but a few cases, and in no 
instance was an increase in eosinophils noted. 
Temperature in the 100 degrees F. group was 
observed in 25 per cent of the cases and there 
was only 1 instance of 101 degrees F. or more. 

Diagnosis. The differential diagnosis of 
breast lesions is of the greatest importance. To 
overlook a malignancy is a serious mistake. 
With circumscribed chronic suppurative mas- 
titis the problem of diagnosis is reversed, but 
no less important. The performance of a radi- 
cal mastectomy where less extensive surgical 
treatment will suffice is also a grave error. 
Patients with circumscribed chronic suppu- 
rative mastitis are often seen in that stage of 
the disease which most closely simulates 
cancer and hence differentiation of these two 
diseases is difficult and requires careful evalu- 
ation of all available information. 

The duration of the symptoms is important 
in spite of the fact that the operative findings 
point to a lesion of long standing. The history 
of 2 weeks’ or less duration with recent rapid 
enlargement of the tumor mass should be of 
maximum importance in the differentiation as 
this is unlike the progress of a malignant 
tumor. 

Pain at the onset always points toward an 
inflammatory lesion although this may vary 
with the individual and in some instances be 
entirely absent. It should also be remembered 
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that pain may be present in malignant tumors 
that have attained this stage of development. 

The symptom of early fever is less reliable, 
and by the time the patient enters the hospi- 
tal will have subsided. 

Tenderness on palpation is of about the 
same value as pain; it will vary with the indi- 
vidual and may be absent in half the cases. 
It, too, can be present in a malignant tumor 
that has reached these proportions. 

Increased surface temperature or redness 
over the lesion is rare but, if present, points 
very strongly toward inflammation. 

After careful evaluation of the symptoms 
and physical findings there will remain about 
one-third of the cases in which surgical explor- 
ation is necessary for diagnosis. 

Preoperative biopsy for breast tumors, in- 
cluding aspirations, punch biopsies, and those 
procedures which remove only small bits of 
tissue we consider entirely inadequate. Posi- 
tive findings in borderline cases may be incon- 
clusive and negative reports simply show there 
is no evidence of malignancy in the tissue 
submitted. In this institution frozen sections 
are rarely done except under special circum- 
stances. After several unfortunate experiences 
the procedure was discarded as unreliable for 
breast tumors and a rapid 24 or 48 hour 
paraffin method substituted. We have made 
it a rule to send all of the tumor to the patholo- 
gist for biopsy whenever possible, even should 
it include the entire breast. To do less is un- 
fair to the patient and the pathologist. 

The preoperative diagnoses in this series 
were: chronic mastitis, 5; chronic cystic mas- 
titis, 1; abscess, 7; tumor, type undetermined, 
8; carcinoma, 7; carcinoma with axillary 
metastases, 4. 

PATHOLOGY 

Although minor variations may be present, 
both the gross and microscopic pathologic 
features of this lesion are distinctive. The 
tumor varies considerably in size. When pal- 
pated through the skin such terms as ‘‘size of 
a large walnut,’’ ‘‘hen’s egg,’’ ‘‘plum,’’ 
‘‘lime,’’ and ‘‘orange’’ were employed. In 
actual measurement the tumors varied from 
the smallest, 2.0 centimeters in diameter, to 
the largest 11.0 by 9.0 by 5.0 centimeters. 
The shape is ovoid rather than round. The 


tumors cannot be peeled away from the sur- 
rounding breast parenchyma without great 
difficulty as no actual cleavage planes are pres- 
ent; sharp dissection is necessary either at the 
operating room table or at the pathological 
examining board. 

The essential characteristics of the lesion 
are best seen if the tumor is hemisected. There 
will be found a central abscess filled with gray, 
yellowish gray, or greenish pus. This purulent 
center is always small in relation to the mass; 
often it measures only o.5 centimeter in diam- 
eter even in the largest tumors. Occasionally 
the abscess measures 5.0 centimeters in its 
greatest dimension but this is distinctly un- 
usual. An average abscess measures 1.0 to 1.5 
centimeters in diameter. This pus is rather 
thick and does not flow easily. When the pus 
is removed a shaggy, gray, or grayish green 
lining is observed. In a few specimens two or 
three small abscesses of a similar nature are 
found instead of one central abscess. Oc- 
casionally the larger abscess communicates by 
narrow channels with smaller satellite ab- 
scesses. 

The bulk of the tumor is composed of dense, 
firm, white tissue surrounding the abscess. 
This can be cut with moderate resistance and 
a slightly gritty sensation. Frequently the 
tissue is so hard as to be grossly indistinguish- 
able carcinoma. The wall of the abscess meas- 
ures from 1.0 to 5.0 centimeters in thickness. 
For this reason, if the tumor is cut tangentially 
or if the section misses the abscess, only firm 
white tissue strongly resembling carcinoma is 
found. The tumor blends gradually into the 
adjacent parenchyma which is rubbery and 
rolls under the cutting knife. One side of the 
tumor may be close enough to the skin to be 
adherent to it and it is in these cases that wrin- 
kling of the skin is prominent. 

The axillary lymph nodes are enlarged, 
some measuring as much as 3.0 centimeters in 
their greatest dimension. They are discrete 
and firm, and on sectioning appear uniformly 
gray or somewhat mottled but no hard white 
areas indicative of metastases are seen. 

Microscopically the abscess is filled with 
polymorphonuclear leucocytes, generally in a 
fair state of preservation. Occasionally many 
fat-filled macrophages and a few lymphocytes 
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are mixed with the neutrophils. There is no 
distinct lining to the abscess but in a few cases 
fragments of ductule epithelium can be seen 
within it. The wall of the abscess consists of 
connective tissue or granulation tissue heavily 
infiltrated with lymphocytes and plasma cells. 
Occasionally large areas are found which are 
occupied by fat-filled mononuclear cells. Eo- 
sinophils are not common, but in a few cases 
areas can be found in which there is consider- 
able eosinophilic infiltration. In most of the 
specimens giant cells are absent but in some of 
the older lesions many giant cells of the chron- 
ic irritation form can be identified. Most of 
these are present in the dense connective tis- 
sue constituting the wall of the abscess, 
although they may be found lining the abscess. 
These cytologic components vary considerably 
in number and conspicuousness. The outer 
layer of the abscess wall blends gradually into 
the surrounding breast tissue. 

In smears of the purulent material stained 
by Gram’s method can be found gram positive 
cocci resembling staphylococci. In the few 
instances in which cultures of the pus were 
taken Staphylococcus aureus or Staphylo- 
coccus albus was grown. 

In the breast tissue surrounding this tumor 
there are generally found histologic changes of 
significance. The most important of these is a 
periductular inflammatory reaction with infil- 
tration by lymphocytes and plasma cells. 
The lumina of the ductules generally are free 
of exudate. This inflammatory reaction is of- 
ten marked and is found at some distance from 
the tumor. Occasionally there may be an in- 
flammatory infiltrate between the acini, as- 
sociated with the periductular inflammatory 
reaction. The largest ducts of the breast are 
almost always free of pus and there is little 
inflammation around them. 

All of the sections were carefully reviewed; 
no evidence of malignancy was found in any of 
them. The lesion of so-called ‘‘ chronic cystic 
mastitis,’ a noninflammatory disease, is not 


a feature of this syndrome and the histologic 
changes of that condition were not noted in 
these cases. Some adenomatous proliferation 
of the acinar epithelium can occasionally be 
seen but this condition does not appear to be 
significant. 


The axillary lymph nodes show diffuse 
lymphoid hyperplasia and some fibrosis. The 
capsules are intact. There is little perilym- 
phatic inflammatory reaction. In none was 
evidence of malignancy found. No abscesses 
were noted within the nodes. 


TREATMENT 


Surgical procedures for the relief of circum- 
scribed chronic suppurative mastitis included 
incision, drainage, and biopsy; excision of the 
inflammatory mass; simple mastectomy; mas- 
tectomy with resection of the axilla; and rad- 
ical mastectomy. The procedures in our series 
representing the cases of 9 well qualified sur- 
geons during this period of 25 years were: 
incision, drainage, and biopsy, 3; excision of 
tumor, 10; mastectomy, simple, 8; mastec- 
tomy with resection of axilla, 3; frozen section 
biopsy and radical mastectomy, 1; radical 
mastectomy, 7. 

We have found simple incision and drainage 
a poor operation for this disease; the lesion is 
likely to recur sooner or later and such treat- 
ment will invariably leave a hard lump to 
worry the patient and surgeon. 

Excision of the tumor mass is an excellent 
operation for middle-aged women with large 
breasts and a considerable amount of normal 
breast tissue. The tumor will usually be well 
circumscribed; it should be excised well beyond 
the limits of the mass, and sectioned immedi- 
ately. If a central pocket of pus is present the 
wound is drained in the dependent portion, 
the skin sutured, and the entire inflammatory 
mass sent to the pathologist. We believe that 
the possibility of the development of a ma- 
lignant condition is no greater in this type of 
chronic abscess than in normal breasts. How- 
ever, the possibility of a malignant tumor 
breaking down and forming a central necrotic 
area must always be kept in mind. 

With women past the menopause and hav- 
ing small atrophic breasts and a large heavy 
tumor mass, we believe the best procedure to 
be a simple mastectomy with extension of the 
incision toward the axilla to allow for the re- 
moval of axillary lymph nodes if it is deemed 
advisable. This is still a simple operation, 
causing little shock and it can easily be 
under gas or intravenous anesthesia. 
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The radical mastectomy operations in our 
series represented errors in surgical diagnosis 
except in 1 instance of an incorrect frozen sec- 
tion biopsy report. These errors, resulting in a 
major operation being done for a benign con- 
dition, are due mainly to one factor, fear of 
cancer. We allowed the typical physical find- 
ings of carcinoma to obscure the value of the 
less distinctive clinical symptoms. 

In our opinion the best surgical treatment 
for a patient with a tumor of the breast in 
which the differential diagnosis rests between 
cancer and circumscribed chronic suppurative 
mastitis is as follows: first decide whether the 
tumor mass alone or the entire breast is to be 
removed, then proceed with the excision or 
simple mastectomy, placing the incision so 
that its site may be included in a radical mas- 
tectomy should such become necessary for 
malignancy. After the tumor or breast has 
been removed have it immediately sectioned 
on a separate table, preferably by the patholo- 
gist. Careful examination of the tumor at this 
time will solve the problem in most instances. 
The tumor should not be incised im situ; pus, 
if present, will likely contaminate the entire 
wound and may prolong the convalescence. 
The wound is closed as following a clean oper- 
ation, with drainage in the dependent portion 
to allow for serous oozing and low grade in- 
fection. Send all tissues removed to the pa- 
thologist for careful study by paraffin sections 
which can be prepared in 24 or 48 hours. By 
following this technique we believe that a cer- 
tain number of patients may be spared the 
more serious and mutilating radical mas- 
tectomy. 

DISCUSSION 

Despite the definiteness of this clinical and 
pathologic entity, a review of the standard 
current textbooks of surgery, pathology, and 
monographs on the diseases of the breast re- 
veals little or no consideration of this problem. 
Only Hertzler in his monograph Surgical Pa- 
thology of the Mammary Gland has described in 
detail an essentially similar condition, and his 
views are so sound and so lucidly expressed 
that they should be examined in the original. 

Nevertheless, this is not a new disease, nor 
is its recognition recent. It was described in 
the last century. 


Under the title of “Chronic Productive Mas- 
titis’’ Ewing wrote: 

(2) A somewhat different form of mastitis was 
first described by Werhner as cirrhosis mammae, by 
Velpeau as ‘induration chronique en masse, and by 
Virchow as ‘elephantiasis dura.’ It is much less fre- 
quent than the common cystic disease. Billroth was 
long uncertain of its existence, but described a very 
advanced case with extensive cicatricial contraction 
and deformity. Labbe and Coyne described a case in 
which there was diffuse growth of very cellular con- 
nective tissue infiltrated with round cells, while a 
small collection of pus was found in the axillary 
border of the gland. 

“Koenig recognized a rare form of diffuse chronic 
mastitis with a painful onset, and a marked tendency 
to atrophy. R. Williams collected several cases in 
both sexes. Many cases of apparently suppurative 
mastitis with cicatrization and even calcification 
(Bryk, Hendoupe) he classifies as circumscribed 
chronic mastitis. They should be separated from the 
non-suppurative diffuse inflammations.” 

By the very names which these older writers 
employed to distinguish this truly inflamma- 
tory state from the so-called “chronic cystic 
mastitis,” an entirely different condition, we 
may recognize their familiarity with the proc- 
ess under consideration in this paper. How- 
ever, as so often happens, the observations of 
older men are forgotten and require redescrip- 
tion and re-emphasis. 

In the past decade, however, there has been 
described, under the title of plasma cell mas- 
titis, an entity which may overlap to some 
extent the type of case presented in this paper. 
It is not our purpose critically to evaluate 
plasma cell mastitis but it may be noted that 
some dissatisfaction has been expressed both 
with the entity as described and with its name. 
Reference should be made to the descriptions 
of Adair, Cheatle and Cutler (2), Rodman and 
Ingleby, Cromar, Cutler (5), and Miller. 

The microscopic features of plasma cell mas- 
titis as noted by Adair included: (1) marked 
infiltration of the breast with plasma cells; 
(2) proliferation of the cells lining the milk 
duct, giving the appearance of comedo carcin- 
oma; and (3) formation of giant cells suggest- 
ing tuberculous mastitis. 

Although in their description of plasma cell 
mastitis Cheatle and Cutler stated ‘“The af- 
fected portions of the breast are the seat of an 
active, acute and subacute exudative inflam- 
mation with a high proportion of polynuclear 





leucocytes in the exudate as well as lympho- 
cytes and plasma cells,” Cole and Rossiter in 
writing of the same condition affirmed that 
“The lesion does not suppurate.”’ 

In our patients the essential feature of the 
lesion was the presence of a small purulent 
central abscess. In the surrounding tissue 
could be seen, in many instances, an intense 
plasma cell infiltrate, and occasionally giant 
cells distributed in a histologic pattern some- 
what similar to that depicted in the articles on 
plasma cell mastitis. We have difficulty, how- 
ever, in regarding this as unique, and agree 
with Payne that “plasma cells are nothing but 
the expression of a chronic inflammation of 
long duration. They are not pathognomonic of 
anything.” Although there was periductal 
and periacinar plasma cell infiltration in some 
cases this was almost always limited to the 
wall of the abscess and in the immediately 
adjacent tissue, whereas the description of 
plasma cell mastitis suggests a more diffuse 
process. Proliferation of the cells lining the 
milk ducts and giant cell formation giving the 
appearance of tuberculous mastitis were not 
features of our cases. 

Probably the most dramatic difference be- 
tween these two conditions is a clinical one. 
In plasma cell mastitis “the affection begins 
suddenly with pain, tenderness, diffuse swell- 
ing, and often axillary adenopathy. Fever is 
usually present and sometimes a slight rigor 
may herald the beginning of the disease” (2). 

The pathogenesis of circumscribed chronic 
suppurative mastitis is not entirely clear but 
the lesion is inflammatory in character and 
bacterial in origin. We can only speculate as 
to the duration of the lesion and the method of 
infection. The periductule inflammatory re- 
action found in the adjacent or surrounding 
breast tissue in so many cases suggests that 
the bacteria gain entrance by way of the duct 
system of the breast. Although the wall of the 
abscess is often extremely thick and obviously 
of months’ and possibly years’ duration, the 
fair state of the neutrophils within the center 
of the abscess suggest that the purulent lesion 
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is relatively recent. These discrepancies can 
be fused by the supposition that the lesion is 
old, of months’ or years’ duration, but that 
the infection smolders in a dormant fashion 
for a long time. Some unknown factor may 
cause an acute exacerbation of the symptoms 
with rapid enlargement of the tumor bringing 
it within the clinical horizon. The possibility 
exists that infection occurs during the puer- 
perium. Hematogenous spread with local- 
ization of bacteria in a previously damaged 
breast must also be considered. 

In conclusion, we believe that circumscribed 
chronic suppurative mastitis is a distinct en- 
tity, clinically, surgically, and pathologically, 
and should be recognized more widely as such. 
Because of the number of radical mastectomies 
which have been performed for this benign 
condition, textbooks of surgery should provide 
a more complete description of this disease 
and its method of treatment. Clinically cir- 
cumscribed chronic suppurative mastitis may 
simulate cancer so closely that differentiation 
is impossible without pathologic examination 
of the tumor. If the principles of treatment as 
outlined are followed, patients with this be- 
nign lesion may be spared radical treatment, 
whereas those with malignant tumors will in 
no way be deprived of the full diagnostic and 
surgical efforts required in the treatment of 
cancer. 
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A COMPARISON OF SUTURE AND NONSUTURE METHODS 
FOR THE ANASTOMOSIS OF VEINS 


THOMAS N. P. JOHNS, M.D., Baltimore, Maryland 


HE introduction of an improved 

method of blood vessel anastomosis 

by Blakemore and Lord (3) in 1942 

put a new and practical tool into the 
hands of the vascular surgeon. This method 
made use of the principle that two vessel ends 
can be successfully joined over a tube of inert 
metal (vitallium), provided the inside of the 
tube be lined with intima; thus it reaffirmed 
the long known axiom (8) that intimal in- 
tegrity and continuity are the essence of per- 
manent blood vessel patency. The advantages 
of the new nonsuture method were asserted to 
be chiefly: (1) the technical ease and speed 
with which the anastomosis could be per- 
formed, especially under battle conditions 
where the immediate re-establishing of blood 
supply was essential to the life of a part, and 
(2) the fact that a gap could be bridged. 

This nonsuture anastomosis was in fact first 
devised as a means of bridging arterial defects 
(3, 4); a segment of prepared vein was used to 
line the gap between the divided ends of an 
artery. However, the method has since been 
applied by Blakemore (2) and others to vas- 
cular problems in which there is no defect to 
be bridged; i.e. to cases amenable to the old 
direct suture method of anastomosis (5, 6). 
Notable among such cases has been the portal 
caval anastomosis for the relief of portal 
hypertension (2). Such a procedure may con- 
sist in (1) an end-to-end anastomosis between 
the proximal ends of the divided splenic and 
left renal veins following removal of the left 
kidney and spleen, or it may mean (2) the 
anastomosis of the divided distal end of the 
portal vein to the side of the inferior vena 
Cava. 

The question therefore arises whether the 
newer nonsuture method is preferable to anas- 
tomosis by suture. In cases in which either 
procedure is feasible, is the nonsuture anas- 
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tomosis better than the old direct suture 
method? And what are the advantages and 
disadvantages of each procedure? The results 
of the few reported cases in which the vitallium 
tube has been used are promising. The ad- 
vantages of technical ease claimed for this 
procedure are undisputed. But current devel- 
opments and the recently observed potential- 
ities of blood vessel surgery demand a more 
thorough comparison of the two methods and 
their merits. 

The primary consideration in all blood ves- 
sel surgery—far from being any refinement of 
technique per se—is, of course, the functional 
efficiency of the vessel as a conductor of blood. 
Compared to this all other factors are second- 
ary and contributory in their importance. Un- 
less a given procedure produces results at least 
comparable to those of other methods, no 
technical advantage justifies its use. A valid 
analysis and comparison of two such different 
methods would have to be on a functional 
basis. Anastomoses would have to be per- 
formed by each method under similar condi- 
tions and on the same vessels in a number of 
experimental animals, and delayed observa- 
tions made of the functional patency of all 
these anastomoses. The purpose of this report 
is to present a summary of such observations. 


PROCEDURE AND TECHNIQUE 


The renal splenic vein anastomosis was con- 
sidered singularly suited to this comparative 
study, since it would eliminate certain ex- 
ternal and mechanical factors which might 
introduce an inconstant error. From a physi- 
ological standpoint, the pressure gradient be- 
tween the portal and caval systems in normal 
dogs is small, 30 to 50 millimeters of water (1). 
This means that the sheer mechanical pressure 
effect of flowing blood in keeping the anas- 
tomosis open is reduced toa desirable minimum. 

In these experiments dogs weighing between 
15 and 25 kilograms were used. They were 
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TABLE I.—RESULTS END-TO-SIDE SUTURE 


















































ANASTOMOSIS 
Dog =o Function Microscopic 
a 12 (Died) Patent -~ No section. 7 
, 36 (Died) Thrombosed | No section. 
- ar Sacrificed) Patent No thrombus. 
- 4 "74 (Sacrificed) Patent Slight intimal thickening. 
‘3 24 ‘25 (Sacrificed) Patent 5 mm. thrombus along 
splenic vein. 
° “as (Sacrificed) | Patent | Slight intimal thickening. 
¥ 26 27 (Sacrificed) Patent No thrombus. =— 
‘ 4 3 "32 (Sacrificed) Patent No thrombus. 
. 32 | 28 (Sacrificed) Patent No thrombus. 
7 5° | 70 (Sacrificed) __ Patent i ‘No thrombus. : 7 


anesthetized with intratracheal ether. In 
order to avoid errors of technical variation, 
the types of anastomoses were performed al- 
ternately and by the same operating team. 
At intervals of 12 to 75 days following opera- 
tion autopsies were made on the dogs. The 
anastomoses were examined grossly for func- 
tional patency and thrombosis, and micro- 
scopically for intimal changes and the pres- 
ence and type of thrombi. 

Three series of operations were performed. 
No anticoagulant was used in any of these 
experiments. 

In the first series the proximal end of the 
divided splenic vein was anastomosed into the 
side of the intact left renal vein. The anas- 
tomosis was done by the classic method of 
Carrel and Guthrie (5, 6). There were 10 dogs 
in this series. 

In the second series, in which 11 dogs were 
used, the spleen and left kidney were removed 
and a suture anastomosis was performed be- 
tween the proximal ends of the splenic and left 
renal veins. With fine silk and straight needles, 
three stay sutures were placed to insure proper 
alignment and a continuous running suture 
was employed with care to approximate inti- 
mal surfaces by everting the edges of the 
veins. 

In the third series, after splenectomy and 
left nephrectomy, the ends of the renal and 
splenic veins were anastomosed over a vital- 
lium tube by the method described in detail by 
Blakemore (2, 3, 4). The end of the splenic 


vein was brought through the tube and everted 
over its edge, being secured here by silk liga- 
tures placed behind tying ridges on the outside 
of the tube. The end of the renal vein was 
then very carefully brought over the outside 
of the vein-lined tube and secured tightly by 
two silk ligatures, one behind the tying ridge 
and one just behind the edge of the tube. 
Twelve anastomoses were done in this series. 


RESULTS 


There were no operative or early postopera- 
tive deaths among the 33 dogs in the three 
groups of experiments. 

In the first series (Table I), of the ro end-to- 
side suture anastomoses, one was completely 
thrombosed after 16 days. Nine were func- 
tionally patent after periods of 12 to 74 days; 
of these, 1 showed a microscopic thrombus ex- 
tending 5 millimeters along the lumen of the 
splenic vein, 2 showed negligible intimal thick- 
ening at the suture site and 5 were absolutely 
clear microscopically. No sections were made 
of the remaining 2. The silk suture material 
was unabsorbed even after 75 days, but the 
foreign body reaction was not remarkable. 
The over-all patency was 90 per cent. 

Of the 11 end-to-end suture anastomoses, 
(Table II), 3 were completely obstructed by 
organized thrombi at 46, 55, and 51 days. 
Eight were functionally open after 13 to 55 
days; 4 of these showed microscopic throm- 
bosis which was functionally negligible; there 
was slight intimal thickening in 1; in the re- 
maining 3 the anastomoses were clear. There 
was 72.7 per cent patency. 

Of the 12 anastomoses performed by the non- 
suture technique, only 2 were patent (Table 
III). Both of these were in animals sacrificed 
14 days after operation. The remaining 10 
were completely thrombosed after periods 
varying from 14 to 52 days. In all cases the 
thrombi were found to obliterate the vessel 
lumina throughout the entire length of the 
vitallium cannulas. There was microscopic 
evidence that the thrombotic process began in 
the renal end of the cannula and progressed 
down the splenic vein, since in most cases the 
fresher part of the thrombus was at the splenic 
end of the anastomosis. There was some re- 
canalization, but this was of no functional 
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TABLE II.—RESULTS END-TO-END SUTURE 

















ANASTOMOSIS 
< Days after Microscopic 
No operation Function —— 
27 (Sacrificed) Patent | No thrombus. Silk suture 
has eroded intima at one 
| } point 
= _ Se EEE ee —E 
5 (Sacrificed) | Patent | Small organized thrombotic 
tag at suture line. 
Sacrificed) | Patent Small organized thrombus 
| in splenic vein. 
27 (Sacrificed) | Patent | Small organized thrombus 
at suture line. 
ae } 
| Patent | No thrombus. 


| 13 (Died) 
| One mm. thrombotic tag at 
| | suture site. 

= ——— ies 


26 (Sacrificed) | Patent No thrombus. 


3 (Sacrificed) | Patent 





| 26 (Sacrificed) Patent 








a ee Bec rcca re . 
| Slight intimal thickening. 














5 (Sacrificed) | Thrombosed | Organized thrombus filling 
| entire lumen. 











51 (Sacrificed) Thrombosed | No section 








Organized thrombus filling 
entire lumen. 


: [—— 
46 (Sacrificed) | Thrombosed 








importance. In this group there was 17.2 per 
cent patency. 
COMMENT 

The results of these experiments indicate 
that in vein anastomosis, through which the 
blood flow is relatively small, e.g. splenic renal 
shunt, the suture method judged by functional 
patency is superior to the nonsuture method. 

The fact that the nonsuture technique has 
met with greater success in arterial anasto- 
mosis than in this series may be attributed 
partly to the mechanical effect of the pressure 
of the arterial blood flow in maintaining 
patency. This factor should also contribute to 
comparably better results in direct suture 
arterial anastomoses. 

In this connection, work by Murray and 
Janes, at Toronto, has shown that arterial 
anastomosis over metal bands leads to necrosis 
of the vessel wall with resulting hemorrhage in 
many cases. Suture anastomoses did not show 
this in any of their cases. 

In addition to its demonstrated functional 
inferiority in this particular vein anastomosis, 
the nonsuture method has two important 
drawbacks pertinent to arterial as well as venal 
surgery. (1) It leaves a large foreign body in 
the tissues. (2) The metal tube is not expansile 


TABLE {fII.—RESULTS NONSUTURE VITALLIUM 
CANNULA ANASTOMOSIS 
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Dog | Days after . . eb 
No operation Function Microscopic 
5 | 27 (Sacrificed) Thrombosed | Organized throm! 
completely filling lumen 
7 | 14 (Sacrificed) | Thrombosed | Fresh thrombus filling 
lumen inside tube 
15 | 28 (Sacrificed) Thrombosed | Old thrombus filling entire 
| tube 
17 33 (Sacrificed) | Thrombosed | Old thrombus filling entire 
| } lumen 
18 14 (Sacrificed) | Patent No thrombus 
19 | 34 (Sacrificed) | Thrombosed | Old thrombus filling entire 
lumen 
—— —————— = - — 
22 | 27 (Sacrificed Trhrombosed | Old thrombus filling entire 
lumen 
ear ie Re. . SE PX PROS EY 
23 | 26 (Sacrificed) Chrombosed | Old thrombus filling entire 
Jumen. 
27 | 27 (Sacrificed) | Thrombosed Old thrombus filling entire 
] lumen 
30 | 14 (Sacrificed) | Patent Fresh thrombus present in 
each end of tube 
31 | §2 (Sacrificed) | Thrombosed | No section 
eel hea NS aig Pm m oh Ro Sores 
9 {| 33 (Sacrificed) Thrombosed | Old thrombus filling entire 


lumen 


and hence the anastomosis cannot increase in 
size subsequently. 

Regardless of the technique of anastomosis 
used in this portal caval shunt, the end-to-side 
would seem preferable to the end-to-end anas- 
tomosis because (1) it preserves the left kid- 
ney; and (2) it provides a greater flow of 
blood —from the left kidney—past the anasto- 
mosis, a factor which should be helpful in 
preventing thrombosis. 

There is no implication here that the direct 
suture rivals the nonsuture method for bridg- 
ing defects of arteries and veins. It is also 
apparent that the suturing of vessel ends is in- 
ferior to the vitallium tube when there is any 
appreciable tension on the anastomosis. In 
these important respects, the method of 
Blakemore is a major contribution. We con- 
clude, however, that for cases in which a suture 
anastomosis can be performed without undue 
tension, this procedure is preferable to the 
nonsuture method, and remains the technique 
of choice. 

SUMMARY 

1. Experiments were performed on dogs to 
determine the relative merits of two accepted 
methods of blood vessel anastomosis: the di- 
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rect suture method of Carrel and Guthrie and 
the nonsuture method of Blakemore. 

2. Anastomoses were performed (a) by 
suture between the proximal end of the di- 
vided splenic vein and the side of the renal 
vein, (b) by suture between the proximal end 
of the splenic vein and the proximal end of the 
renal vein, and (c) by the nonsuture vitallium 
tube method, between the proximal end of the 
splenic vein and the proximal end of the renal 
vein. 

3. Delayed observations showed a higher 
percentage of functioning patent anastomoses 
in the suture groups (90% and 72.790) than in 
the nonsuture group (17.2%). 

4. It is concluded that in blood vessel anas- 
tomoses where there is no tension on the 
suture line and no defect to be bridged, the 


suture method of anastomosis is superior to 
the nonsuture method. In other cases the 
nonsuture technique of Blakemore is probably 
better. 


REFERENCES 


1. Brest and Taytor. The Physiological Basis of Medical 
Practice. 3ded. Baltimore, Maryland: Williams & Wil- 
kins Co., 1943. . 

2. BLAKEMORE, ARTHUR H., and Lorp, JERE W. Ann. 
Surg., 1945, 121: 435-453- 


3. BLAKEMORE, ARTHUR H., Lorp, JERE W., and STEFKo , 


Paut L. Surgery, 1942, 12: 488-508. 

Idem. Ann. Surg., 1943, 117: 481-497. 

CaRREL, ALExIS. Lyon méd., 1902, 93: 859-864. 

. Markow1tTz, JAcos. Textbook of Experimental Sur- 
gery. Baltimore, Maryland: William Wood & Com- 
pany, 1935. 

. Murray, Gorpon, and JANES, J. N. Surgery, 1945, 18 
629-632. 

8. WARREN, JoHN C. Healing of Arteries. Baltimore, 

Maryland: William Wood & Co., 1884. 


na 


~s 








Gal 


But 


\ 
est 
one 
fore 
fun 
gan 
to I 
app 
Spo 
the 
diti 
ine 
prol 

T 
keel 
atec 
the 
and 
ene 
ope: 
bod 

T 
othe 
eXCI 
chai 
and 
thus 
base 
thos 
of tl 
the) 
shay 





Ll 








ORIGIN AND DEVELOPMENT OF THE ERECT POSTURE 


CLARENCE A. SPLITHOFF, M.D., Oakland, California 


AN with childlike innocence has 
always considered his erect pos- 
ture a God given blessing. Milton 
in Paradise Lost said that in the 

Garden of Eden there were 


OY a cae era ate Ab eed bere, ai. rea ator all kind 
Of living creatures new to sight and strange.” 


But: 


“Two of far nobler shape, erect and tall, 
Godlike erect, with native honor clad 

In naked majesty seemed lords of all, 
And worthy seemed;” 


Man’s erect spine has been one of his great- 
est assets, yet to all intents and purposes also 
one of his greatest liabilities. Because of it the 
forelimbs have been divorced of their former 
function of locomotion and developed into or- 
gans of prehension. This fact has enabled man 
to become master of his domain. Despite this 
apparent superiority man’s low back is a weak 
spot, a so called ‘‘Achilles’ heel.’”’ Since man is 
the only living creature endowed with uncon- 
ditional erect posture it may be well to exam- 
ine this inheritance to shed new light on the 
problem created by his ability to walk erect. 

The pelvis and hind limbs appeared first as 
keels or ridges supported by basal rods oper- 
ated by extensions of the segmental muscles of 
the body wall. Later they became paddle-like 
and finally were bent downward and strength- 
ened to support the body on land, and to co- 
operate with the pectoral limbs in pushing the 
body forward (2). 

The pelvis arose in close association with 
other bodily functions, those of digestion and 
excretion, and also of reproduction in the dis- 
charge of eggs or living young in the female 
and of sperm in the male (Fig. 1). The pelvis 
thus arose around the cloaca and served as a 
base or platform for certain groups of muscles, 
those running forward along the lower surface 
of the abdomen, those running backward along 
the under and outer sides of the tail and a cone- 
shaped mass of muscles based on the pelvis 


and converging outward and downward to form 
the thigh muscles. 

The ilium at first grew upward between the 
muscles of the back in front and the tail mus- 
cles behind. In so doing it passed to the outer 
sides of the ribs, being at first entirely free, but 
later becoming tied to them by connective tis- 
sue and ligaments and still later by bony con- 
nection. 

Although we are not sure of the date when 
human posture evolved, we are quite certain 
that it became adjusted through a series of 
changes from arboreal to terrestrial existence 
(3). These changes can be readily observed by 
a comparative study, not only of living pri- 
mates but of fossil material, beginning with 
the Devonian lobe-fin, Eusthenopteron foordi 
(Fig. 2 a), a prehistoric fish. In this animal, 
which existed about 350 million years ago, was 
formed the earliest evidence of a pelvic girdle 
consisting of a pair of bony rods on either side 
of the cloaca. It supported the pelvic fins 
which were moved by simple opposing groups 
made up of folds of the outer myomere. 

Further development occurred after the lobe- 
fin fish came out on land. The iliac blades grew 
upward becoming attached to the sacral ribs 
and thus to the vertebral column. This is 
found in the earliest amphibians about 300 
million years ago in the carboniferous age of 
which Eogyrinus (Fig. 2 b) is an example. 

In the ancient amphibians such as Eryops 
megacephalus (Fig. 2 c) the pelvis was V- 
shaped. The body was slung by muscular 
straps attached to the pelvis much as the ca- 
bles of a suspension bridge. The iliac blades 
were attached to the spine by ligamentous at- 
tachment to the sacral ribs. The limbs were 
widely spread apart and walking was cumber- 
some. The Cynognathus (Fig. 3 d) from the 
upper Triassic of South Africa, about 175 mil- 
lion years ago, represented an in-between stage 
of the reptile and the mammal. The limbs 
were adapted for running and there were many 
features of the skull, backbone, and limbs that 
approached those of mammals. The iliac blade 
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Fig. 1. The basic invention of the pelvis or bony founda- 
tion for the hind limbs. Underside of pelvic region of prim- 
itive shark, showing pelvic fins on either side of cloaca, 
which are keel-like folds supported by skeletal rods. (Re- 
produced from Scientific American, Oct. 1930, after W. K. 
Gregory.) C, cloaca, B, basal rods. 


was wider and was more firmly attached on a 
broader base to the spine. 

As a representative of the next stage in de- 
velopment, the opposum (Fig. 3 e) may be 
studied (5). It retains, in the main, the lead- 
ing characteristics of the skeleton of the older 
fossilanimals. The iliac blade is elongated and 
inclined forward. The limbs contain five-toed 
grasping hands and feet, by which it made its 
way about in the trees. In these early mam- 
mals when the knees were drawn forward, the 
ilium also grew forward, almost parallel with 
the backbone to which it was now attached by 
means of the sacral vertebrae and their liga- 
ments, the sacral ribs having become short 
and wide and fusing with the transverse proc- 
esses of the sacral vertebrae. 

The order of primates to which man belongs 
made its appearance early in Eocene times, 
about 60 million years ago in the form of an 
arboreal monkey-like animal, Notharctus (Fig. 
4). Adaptation to tree climbing was quite well 


Fig. 2. Man’s quadrupedal ancestors, comparison of: a, 
Devonian lobe-fin (Eusthenopteron foordi). b, Carbonif- 
erous amphibian (Eogyrinus). c, Permian amphibian (Ery- 
ops megacephalus). (Reproduced from Proceedings of the 
American Philosophical Society Vol. 67, 1928, after W. Kk. 
Gregory.) 


advanced which is obvious from certain fea- 
tures of the skeleton such as the grasping type 
of construction of the hind feet. It is highly 
significant that all of the known foot and limb 
bones of fossil lemurs, monkeys, and apes are 
unquestionably of arboreal type. Hence one 
must infer that the origin of the order of pri- 
mates as a whole was arboreal. This fact is of 
importance in the question of man’s origin and 
brings us to a consideration of the relationship 
between man and ape. 

It is not certain when the separation of man 
from the primitive anthropoid stock occurred; 
however, it must have been during the Mio- 
cene epoch somewhat over 20 million years 
ago. No fossil showing the transformation has 
been found, and only by deductive and induc- 
tive inference have we been able to reach any 
conclusion. There is, however, some difference 
of opinion regarding man’s origin. Professor 
Osborn states, “I personally had abandoned 
the anthropoid ape theory and I advanced the 
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f a 
Fig. 3. Series progressive outward growth of ilium from 
fish to man. a, Lobe-finned ganoid (Eusthenopteron) of the 
Devonian period. b, Diplovertebron, early tetrapod. c, 
Primitive reptile (Limnoscelis). d, Advanced mammal-like 


opinion that man has a long line of dawn an- 
cestors and that the other theory rests upon a 
large amount of evidence which proves the kin- 
ship of anthropoid apes to man, but does not 
prove the ancestry of man through an anthro- 
poid ape type.”’ He further quotes Sir Arthur 
Keith, who is of the opposite opinion, stating 
that “all the evidence now at our disposal sup- 
ports the conclusion that man has arisen from 
an anthropoid ape not higher in the zoologic 
scale than a chimpanzee” (7). 
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h i 
reptile (Cynognathus). e, Primitive mammal (opposum). 
f, Primitive primate (lemur). g, Gibbon. h, Gorilla. i, 
Man. (Reproduced by Courtesy American Museum of Na- 
tural History, after W. K. Gregory.) 


Man and ape possess certain characteristics 
in common, such as a high mentality, a pre- 
hensile hand, an erect or semierect posture, 
etc. However, there are certain skeletal and 
developmental differences which I propose to 
examine to obtain a clearer understanding of 
the evolution of the erect posture. 

The gibbon, an East Asiatic tree-living de- 
scendant of the first family of tailless or man- 
like apes, is the only ape normally walking only 
on its hind legs when on the ground. The skel- 
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eton begins to be almost human (Fig. 3 g); 
however, the arms are excessively long because 
of its brachiating habits. Its pelvis begins to 
show incipient widening of the iliac blade as 
compared with the lemur (Fig. 3 f), one of a 
group of monkeys (Lemuroidea) which exist 
entirely in trees. In the lemur the ilium is nar- 
row and is adapted for running and leaping. 
At first in the mammals the upper part of the 
ilium was triangular in cross section, its three 
surfaces being occupied respectively by the 
muscles of the upper side of the backbone, by 
the iliacus muscles in front and by the gluteal 
muscles on the outer side. When the primates 
began to sit upright, resting themselves on 
their folded legs and on the lower ends of the 
pelvis the iliac muscles served to check them 
from falling forward. Thus with increased size 
of these two muscles the blade of the ilium be- 
gan to grow outward in a transverse plane, the 
chief successive steps in this broadening proc- 
ess being recorded in the lemurs, monkeys, 
apes, and man (Fig. 3 f, g, h, and i). 

ji Since the gibbon has been endowed by na- 
ture with the ability to walk upright it may be 
well to pause at this point and learn how this 
came about. The body of the primitive quad- 
ruped is slung between two suspension towers, 
which are the pelvic and pectoral girdles. The 
gibbon has succeeded in turning this suspen- 
sion bridge up at right angles to its original 
horizontal position and in balancing it on the 
rear tower represented by the pelvic girdle. 
Thus nature has worked out in this animal the 
basic invention for upright or bipedal progres- 
sion. This step can be seen in the viscera 
which approach the human type in a number 
of ways, and in the details of construction of 
its pelvis. 

The gibbon learned to run on its hind legs 
by first learning the habit of sitting upright, 
and secondly by the habit of brachiating or 
climbing with the arms raised above the head 
and the body suspended beneath the branches. 
The habit of sitting upright conditioned the 
first steps in the remodeling of the pelvis, es- 
pecially the flattening of the ilium in the trans- 
verse plane. The habit of brachiating condi- 
tioned the extension to and upon the ilium of 
certain muscles of the loins and abdomen, 
thereby being better able to support the vis- 


cera, pelvis, and hind limbs when the body was 
suspended by the arms. In addition to climb- 
ing the gibbon makes enormous leaps from one 
branch to another, and in so doing has devel- 
oped great extension backward of the thigh 
muscles so that they may be nearly parallel 
with the backbone. Thus he is able to walk 
when on the ground. 

Further widening of the iliac crest together 
with an expansion of the iliac and gluteal mus- 
cles is seen in the gorilla (Fig. 5c). This is fur- 
ther conditioned by the habit of sitting and 
walking upright on the ground. The gorilla, 
because of its great weight must of necessity 
be principally terrestrial, however it may take 
to the trees under certain conditions. 

There is such a striking resemblance be- 
tween the anthropoids and ourselves in exter- 
nal form and in their attitudes, also in their 
internal structure, particularly when studied 
in captivity, that we are apt to overlook the 
radical distinction in their mode of locomotion. 
In man, his whole weight is poised on a very 
narrow pedestal in direct opposition to the 
erect posture. If he declined at all from it he 
would be forced to the earth, but for the pre- 
dominance in the back and the legs of the ex- 
tensors over the flexors. The position of the 
ape in nature is just the reverse. He hangs 
and moves about among the trees by means oi 
his long and powerful arms. He is thus sus- 
tained not from below, but from above; where- 
by his weight would soon bring him to earth, 
except for the immense power of his flexor arm 
muscles. 

Various investigators have reported their 
studies of dissected material, and seem to be in 
general agreement that the muscle pattern of 
apes and man is similar; the main difference 
being in function and thus also in comparative 
size. For instance the gluteal muscles in quad- 
rumanes are small and weak. Thus we assume 
that it is for this reason that the apes are un- 
able to stand erect or stand on one leg as we 
do; whereas the real distinction is in the posi- 
tion of these muscles thus accomplishing a dif- 
ferent function, mainly that of leaping. Man, 
however, does not leap well, and consequently 
by a priori reasoning we might assume that his 
glutei are small. This we know is not true. 
Again certain animals such as the horse cannot 
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tand erect. The secret of the functional dif- 
‘rence is the position of the focal point of ac- 
ion. In man the external surface of the short 
road ilium looks outward like the acetabu- 
im. The fibers of the gluteus medius con- 
erge from a broad origin to the great trochan- 
r; the whole arrangement acts to prevent the 
dy from sinking to one side when supported 
y the opposite leg. It also assists the gluteus 
\aximus and the psoas in preserving the bal- 
ice forward and backward required in ordin- 

‘y progression (8). 

In apes the external surface of the ilium 

oks upward or backward while the acetabu- 
im still looks outward as in man. Thus the 
‘etabulum is at right angles with the ilium, 
hich is long and narrow so that the fibers of 
1e gluteus run nearly parallel to each other 
id the muscle is inserted at the end and not, 
; in man, down the outer side of the trochan- 
‘r. Thus the leverage arm acts to greater ad- 
antage in man, aiding pelvic balance in walk- 
ig and in the erect posture. The glutei, semi- 
endinosus and biceps support the trunk behind 
nd the gracilis and sartorius antagonize them 
n front. In man the glutei and long flexors of 
the leg have two sets of function according to 
whether or not they take their fixed point of 
function from above or below. This means 
that they may be used either for moving the 
legs by themselves or for acting powerfully 
upon the trunk as in locomotion. The human 
pelvis is likewise fitted in many other ways to 
act as a bony anchor for the muscles that tie in 
the abdominal viscera, and as a base for the 
powerful thigh and back muscles that hold the 
body erect. 

Sir Arthur Keith has divided the evolution 
of the erect posture into three phases, the first, 
the hylobatian or gibbon type, represented by 
fossil remains found in Pliocene and Miocene 
deposits of Europe, parts of which very closely 
resemble the modern gibbon. He therefore as- 
sumes that they have come through unchanged. 
The next phase is that of the great anthropoid 
or troglodyte stage of which the chimpanzee is 
the most generalized surviving member whose 
upper and lower limbs are developed to a more 
or less equal degree. The gorilla also in this 
group, however, shows specialized develop- 
ment of the lower limbs. The third or planti- 





Fig. 4. Reconstructed skeleton of Notharctus, founder of 
the primates: A North American of Eocene times. (Repro- 
duced by Courtesy of American Museum of Natural His- 
tory, after W. K. Gregory.) 


grade stage is represented by changes confined 
principally to the lower limbs. The knees and 
thigh extended and lengthened, the pelvis was 
modified and the muscles and bones assumed 
human form. We cannot fix the exact geolog- 
ical date and no fossil showing the transforma- 
tion has been found. It is assumed that the 
geological date is in Miocene or Oligocene 
times, about 20 to 35 million years ago (6). 

Fossil man has contributed little to our 
knowledge of when human posture evolved. 
We know that his posture was crouching in 
character, similar to the apes. Marcellin Boule 
in describing the so-called Neanderthal skel- 
eton from La Chapelle - Aux Saints states that 
“the vertebral column was short and massive. 
The first vertebrae are much more like those 
of a chimpanzee than those of a man. Their 
spinous processes are long, lying at right angles 
to the axis of the vertebral column, instead of 
inclining backward and they are not bifurca- 
ted at the end. 

“‘These peculiarities seem to indicate in the 
cervical region of the vertebral column either 
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Fig. 5. Progressive widening of the pelvis and sacrum in Primates. a, Lemur, with long 
narrow ilia adapted for leaping. b, Gibbon, incipient widening of iliac blade. c, Gorilla. d, Man. 
(Reproduced by Courtesy American Museum of Natural History, after W. K. Gregory.) 


a complete absence of curves or a slight curve 
in a direction opposite to that in modern man, 
prolonging the dorsal curve as occurs in an- 
thropoid apes, such as chimpanzee. 

“The vertebrae of the other regions are not so 
well preserved. It would seem as if the lumbar 
curve were less pronounced than in the major- 
ity of modern men. The portions of the sac- 
rum which we possess point to narrow sacral 
vertebrae slightly arched and deeply set be- 
tween the iliac bone. These are Simian char- 
acteristics” (1). 

Thus Marcellin Boule gives account of the 
somewhat crouching posture of one of the most 
recent of prehistoric men. It may be conclu- 
ded therefore that if Neanderthal man still 
possessed a moderate crouching posture and 
retained Simian characteristics of his skeleton 
up to 25,000 years ago, that human posture as 
we know it today has finally evolved in that 
short span of time, however it is possible that 
fully erect forerunners of Homo sapiens (e.g. 


Piltdown man) may date back to upper Plio 
cene times around one million years ago (4). 
We may conclude further that the low back 
area together with the sacrum and pelvis re- 
main in a state of flux because it is this portion 
of the skeleton which has undergone the great- 
est change in the synthesis of erect posture. 
The human skeleton as we know it today may 
be the best adaptation for the purpose to which 
it is being put, however it is axiomatic that na- 
ture develops by trial and error and that fu- 


ture millenia will produce a structure better 


adapted to the stresses and strain which the 
erect posture entails. 
CONCLUSION 

Human posture is shown to have evolved 
through a series of progressive changes, begin- 
ning with the prehistoric Devonian fish, 350 
million years ago. Changes occurred which al- 
lowed the ancient amphibians some 50 million 
years later to become land dwellers. Because 
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poor adaptation to terrestrial locomotion 
.eir efforts were probably limited simply to 
‘taining food with little attempt made to 
ove for any distance. 
Walking continued to be cumbersome in the 
ncient reptiles, whose limbs were widely 
yread apart and not yet well adapted for land 
se. However, progress was made by evolu- 
onary changes and there evolved a creature 
‘tween the reptile and mammal, which was 
‘tually able to run on land. From this Cy- 
ynathus which existed 175 million years ago 
as evolved the more highly developed No- 
iarctus an arboreal monkey-like mammal. 
The Notharctus was one of a great group of 
‘jmitive primates and as such may be con- 
dered a representative progenitor of the order 
primates to which man belongs. The abil- 
y to climb trees was possessed by this animal 
id later by other lemurs, monkeys, and apes. 
he only ape able to walk upright on the 
‘ound is the gibbon, an East Asiatic tree liv- 
ig descendant of the first family of man-like 
apes. The skeleton of this ape begins to appear 
lmost human in type. Nature first endowed 
his ape with the ability to walk by up-ending 
ne tower of the suspension bridge to which 
he shoulder and pelvic girdle, together with 
the spine, may be compared and balance it on 
ts rear tower, represented by the pelvic girdle. 
he ability to walk upright was evolved from 
the habit of sitting upright and by the habit of 
brachiating or swinging from limb to limb. 
The ability to walk has been perfected in the 
human through modification of the entire skel- 
eton, but principally the pelvis and lumbo- 
sacral spine. It is true that certain apes can 
walk upright, however this gait may not be 
natural for them because the pelvis is not mech- 
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anically suited for such progression. The mus- 
cle pattern of ape and man is similar, yet there 
is a difference in function and in comparative 
size; and a difference in the focal point of ac- 
tion of the gluteal muscles which is the secret 
of human ability to walk. In the ape the ex- 
ternal iliac surface points backward at right 
angles to the acetabulum, rather than exter- 
nally or outward as in the human. 

Thus human posture was evolved by pro- 
gression from water onto land, then into the 
trees and to the ground again, and as this prog 
ress was made the skeleton was conditioned 
to the habits of the animal or the uses to which 
it would be put. Since man is the culmination 
of nature’s efforts over many millions of years 
it may be inferred that the erect or orthograde 
posture is the ideal means of terrestrial progres- 
sion, and that no further change will occur. 
However in the words of Professor William K. 
Gregory “evolution bears no evidence of a be- 
ginning and no prospect of an end”, thus we 
may hope that a more perfect creature is yet 
to evolve. ; 
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MALIGNANT LYMPHOMA 


The Value of Radical Surgery in Selected Cases 


C. ALEXANDER HELLWIG, M.D., Wichita, Kansas 


URGERY as a therapeutic measure in 
malignant lymphoma has been gen- 
erally abandoned and has been re- 
placed by radiation therapy because 

the disease is regarded as essentially systemic. 
Recently, however, Gall expressed the belief 
that radical surgery has a definite place in the 
treatment of malignant lymphoma. In his 
series of 48 patients with the disease sufficient- 
ly localized to permit radical surgical excision, 
19 survived two to three times longer than 
identical cases treated by radiation. From the 
Memorial Hospital, New York, Sugarbaker 
and Craver reported a 5 year survival rate in 
24 per cent of patients with malignant 
lymphoma subjected to early surgical treat- 
ment. 

During the past twenty years, I have not 
infrequently noticed that sufferers from malig- 
nant lymphoma lived 5 years and longer after 
surgical removal of a single tumor and belied 
the gloomy outlook which I had predicted 
from the microscopic section. This discrep- 
ancy between occasional long survival periods 
after operation and the discouraging view- 
point of most surgeons regarding malignant 
lymphoma, prompted me to review all pri- 
mary lymphoid malignant tumors which 
have passed through the Pathological Depart- 
ment of St. Francis Hospital. From January, 
1925, to December 1945, 234 cases of malig- 
nant lymphoma were examined in our labora- 
tory. While histologic slides were available 
for personal study from all these cases, only 
130 cases were used for this analysis because 
they had complete clinical records and had 
been followed up for a sufficient length of time 
to be of value. The material included in this 
survey comprises 30 autopsies and 116 sur- 
gical specimens from a total of 130 patients. 

Aided by a Grant from the Field Army of the American Cancer 


Society. From the Department of Pathology, St. Francis Hos- 
pital and Sedgwick County Tumor Clinic. 


Records were complete to the day of death for 
98 patients, and 32 patients are still alive for 
periods of 5 years or longer after the histologic 
diagnosis of malignant lymphoma had been 
established. 


CLASSIFICATION OF MALIGNANT LYMPHOMA 


In cases of lymphoid tumors, the difficulty 
in distinguishing between an inflammatory 
and a neoplastic tumor, and the uncertainty 
of correlating histologic structure and clinical 
course is familiar to every pathologist. Many 
surgeons and pathologists call all lymphoid 
malignant growths simply lymphosarcoma 
and they point out the possible transforma- 
tion of one process to another. They believe 
that these processes are not only genetically 
related but that fundamentally they are mere- 
ly phases of the same disease. Ewing, on the 
other hand, insists on a rigid application of 
simple histologic principles in the classifica- 
tion of lymphoid tumors, even at the risk of 
carrying the anatomical distinctions too far. 

During recent years, three attempts have 
been made to classify lymphoid tumors. Foot 
accepted the principles of the Lymphatic 
Tumor Registry and distinguished between 
reactions and tumors of lymphocytic and of 
reticulum cell origin, those with and without 
leucemia. Murray and Broders described four 
grades of lymphosarcoma based on the degree 
of cell differentiation. They employed similar 
criteria as used in grading of epithelial malig- 
nant growths, and believed that the histologic 
grade in primary lymphosarcoma bears a 
definite relation to the time of survival follow- 
ing operation. 

In 1942 Gall and Mallory proposed a classi- 
fication not regarding anatomical distribution 
of the lesions and blood manifestations. From 
their analysis of 545 cases they conclude that 
nothing in the histologic character of an in- 
dividual lesion will permit a reliable forecast 
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Fig. 1. Inoperable neck tumor in 56 year old male. 
opsy by incision into a tumor which is firmly fixed to 
rrounding structures is not advisable. Aspiration biopsy 
vealed typical lymphoblastoma. Initial response to 
entgen treatment good. In our material, one out of three 
inflammatory neck tumors was a malignant lymphoma. 


s to the distribution of the process in other 
arts of the body, nor can it be determined 
vhether leucemia is present or not, by histo- 
gic examination of a lesion. 

The same authors found agreat constancy of 
he reacting cell types in biopsies of the same 
case taken at different times; in only 23 per 
cent did the lesion become less differentiated 
in appearance. As to the possibility of histo- 
logic distinction of the different types in rou- 
tine biopsy material they could apply their 
method easily in 94 per cent. Gall and 
Mallory’s classification which is fundamen- 
tally cytologic has the advantage of conform- 
ing with the accepted usages of oncology, and 
it has more than academic value in the field of 
malignant lymphoma, since a reasonable de- 
gree of correlation could be demonstrated with 
the clinical course of the disease. 

The cell types making up the various sub- 
groups of malignant lymphoma correspond to 
the different stages of cell development as 
found in normal lymph nodes. A knowledge 
of the normal cytology of lymphoid tissue is 
therefore necessary. According to Maximow, 
the supporting stroma in lymphoid tissue con- 
sists of a framework of argyrophilic fibers in- 
timately connected with an undifferentiated 
cell syncytium, mesenchymal in nature. These 
undifferentiated reticular cells are large, stell- 
ate, or spindle shaped and have an abundant 








Fig. 2. Localized reticulocytoma of mandible in 5 year 
old girl. Total removal of lower jaw, without radiation, 
resulted in cure. No evidence of disease today, 10 years 
after operation. 


cytoplasm and a pale, oval nucleus. They are 
not phagocytic in character and possess unre- 
stricted potentialities for differentiation. The 
lymphatic sinuses of the lymph nodes are lined 
with specially differentiated reticular cells 
which have been termed by Siegmund (1925) 
littoral cells. These cells are phagocytic and 
are entirely different from the endothelial cells 
lining ordinary blood and lymph vessels. From 
these fixed littoral cells clasmatocytes and the 
monocytes of the circulating blood are de- 
rived; these cell types are not only closely 
related, but are indistinguishable from each 
other. Their outstanding characteristic is 
their phagocytic property. In the germinal 
center of lymph follicles, lymphocytes are 
formed from the reticular cells. The imme- 
diate descendants of the reticular cells appear 
as lymphoblasts. The latter are the mother 
cells of the mature small lymphocyte. In this 
line of differentiation the phagocytic proper- 
ties are lost and the resulting cells no longer 
store vital dyes. Further differentiation is 
restricted though lymphocytes may give rise 
to plasma cells as a result of unknown stimuli. 

True mesenchymal reticulum is found in the 
malpighian corpuscles of the spleen, in bone 
marrow, and as undifferentiated cells of the 
connective tissue as well as in lymph nodes. 
In these locations also the reticular cells pos- 
sess the ability to differentiate into the various 
described cell types. 

Adhering to Gall and Mallory’s general out- 
line, but substituting some of their unfamiliar 
terms with those used by the Lymphatic Tu- 
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Fig. 3. Axillary lymphocytoma consisting of 5 nodes in 
28 year old male. Removal of all tumors and postoperative 
radiation 8 years ago. Patient is living and well at present. 


mor Registry (Callender), I divided my ma- 
terial of primary lymphoid tumors into 8 
groups. The number of cases encountered in 
this survey of 130 malignant lymphomas were 
as follows: 


Cases 

1. Reticulocytoma 16 
2. Giant cell reticulocytoma 5 
3. Monocytoma 2 
4. Hodgkin’s disease 26 
5. Lymphoblastoma 44 
6. Lymphocytoma 34 
7. Follicular lymphoma 2 
8. Plasmocytoma I 

Total 130 


In our experience, most malignant lymphomas 
fall into four groups, namely reticulocytoma, 
Hodgkin's disease, lymphoblastoma, and lym- 
phocytoma. The percentage of the other four 
groups we found varies between 0.8 and 3 per 
cent. 

Tumors composed of highly undifferentiated 
reticular cells are called stem cell lymphoma 
by Gall and Mallory, while we prefer the term 
of the Registry, reticulocytoma. Tumors 
made up of more mature phagocytic cells cor- 
responding to littoral cells, clasmatocytes, and 
monocytes are designated as clasmatocytic 
lymphoma by Gall and Mallory, but as mono- 
cytoma by us. The group of tumors called 
Hodgkin’s sarcoma by Gall and Mallory is 
apparently the same which Foot calls pleo- 
morphic lymphosarcoma and for which we 





Fig. 4. Breast with large lymphoblastoma in 31 year 
old female. Metastases to axillary and abdominal nodes at 
time of admission. In spite of intensive radiation therapy, 
death occurred 3 months after admission. 


propose the term giant cell reticulocytoma. 
While there are authentic cases reported in 
which Hodgkin’s diseases after a compara- 
tively benign course becomes transformed into 
a rapidly progessive tumor, in our material 
the cases of giant cell reticulocytoma have 
shown their characteristic clinical and mor- 
phologic behavior from the onset. 

The justification of subdividing the malig- 
nant lymphomas into 8 distinct groups rests 
on the constancy of the cell type in an in- 
dividual case. Sixteen patients of our series 
had biopsies on two or more occasions or 
specimens were available from both biopsy 
and subsequent necropsy. Of our 30 autopsy 
cases, microscopic sections of all involved or- 
gans were studied. In about 82 per cent the 
original histologic structure was maintained, 
while in only 18 per cent the lesion became 
less differentiated. This degree of dedifferen- 
tiation must be expected in any group of 
malignant tumors followed over a longer period 
of time. The occasional transition from one 
form to another supports the view that these 
tumors are essentially of common origin, but 
does not invalidate the practical application 
of Gall and Mallory’s classification. 


CLINICAL OBSERVATIONS 


Incidence. In comparison with other types 
of cancer, malignant lymphoma is not com- 
mon. Between January, 1925, and December, 
1945, 699 lymphoid tumors were submitted to 
our laboratory for histologic diagnosis, of 
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lig. 5. Mediastinal lymphoblastoma compressing tra- 
1ea and both main bronchi. Sudden death by suffocation. 
\-ray therapy may prevent sudden death in these inac- 
ssible tumors; however, life expectancy of different 
imor types is seldom prolonged by radiation. 


which 234 proved to be malignant lymphomas. 
[hey represented less than 5 per cent of all 
cancers examined during the 21 year period. 
The average number of malignant lymphomas 
seen in our laboratory during an average year 
is therefore less than twelve. Our material 
came from 57 surgeons and the largest number 
of lymphoid tumors submitted by a single 
surgeon was 18, while 53 physicians had only 
one case each. 

Age. As the age of onset we have listed 
the age at which the first relevant symptom 
was noted. For the entire group the average 
age was 44.7 years, about 10 years lower than 
that for the epithelial types of cancer (53.8 
years). The average age was 5 years higher 
in females (45.5 years), than in males (40.8 
years). In general, malignant lymphoma is 
rare before the age of 20 years and after the 
age of 70. Our youngest patient was 4 months 
old (lymphoblastoma), and our oldest 84 
years (monocytoma.). 





Fig. 6. Intrapulmonary malignant lymphoma. Surgical 
removal of entire lobe eradicated the tumor, as shown by 
autopsy. 

While in Gall and Mallory’s series, Hodg- 
kin’s disease had a tendency to appear nearly 
a decade earlier than any other form of 
lymphoma, in our material the age of patients 
with Hodgkin’s disease was only slightly lower 
than in the entire series, namely 42.3 years. 
The most common period of life when malig- 
nant lymphoma became evident was the 
fourth and fifth decades. Two types, lympho- 
blastoma and lymphocytoma, occurred in the 
first two decades with significant frequency, 
14 and 10 per cent, respectively. Below the 
age of 40 there were 23 per cent of reticulo- 
cytomas and 25 per cent of follicular lym- 
phomas. 

Sex. It is generally stated in the literature 
that malignant lymphomas show a predilec- 
tion for the male sex. Gall and Mallory found 
a definite predominance of men over women 
(2.2 to 1), Sugarbaker and Craver reported 
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Fig. 7. Resection of stomach with primary Hodgkin’s 
disease in 60 year old male. Complete removal of disease. 
No other foci found at autopsy. 


the same characteristic sex distribution, name- 
ly a ratio of about 7 to 3. In our own ma- 
terial, on the other hand, the frequency was 
found to be almost equal, namely 3 males to 
2 females. 

Primary site. Cutler states that in cases in 
which clinical examination discloses cervical 
lymph nodes invaded by lymphosarcoma, the 
presence of a primary lesion in the pharynx 
or nasopharynx should be suspected, and 
Coutard advises that these areas should be 
irradiated even when a primary focus cannot 
be demonstrated. In our material, which in- 
cludes complete autopsy studies in 30 cases, 
an extranodal primary focus of the disease 
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Fig. 8. Lymphocytoma of jejunum in 53 year old female. 
Resection was not followed by radiation. No recurrence or 
other manifestations of disease in following 7 years. 
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Fig. 9. Surgical specimen of giant reticulocytoma of 
cecum in 67 year old female; no postoperative radiation. 
Clinical cure since operation 6 years ago. 


could be demonstrated in only one third of all 
cases. In 26 cases the primary focus could be 
reasonably assumed to arise in one of the 
cranial structures with the tonsils and naso- 
pharynx as the most common sites. In 19 
cases the disease arose apparently in the 
gastrointestinal tract (stomach, 5; ileum, 4; 
appendix, 2; rectum, 8 cases). In the remain- 
ing 6 cases, primary sites were widely scat- 
tered, i.e. in bone, thymus, lung, ovary, and 
skin. 

Two thirds of the entire series never had 
what could be supposed to represent an extra- 
nodal primary focus. In these the first and 
only subsequent evidence of disease was con- 
fined to lymph nodes until widespread dis- 
semination took place. Our own experience 
therefore conforms with that of Sugarbaker 
and Craver that malignant lymphoma is a 
disease which in the majority of cases begins, 
and runs its early course, in the lymph nodes 
alone. 

The site of the first lymph node involve- 
ment is of interest. In 40 per cent of the cases 
the lymph nodes of the neck were first in- 
volved, the axillary nodes in g per cent, the 
inguinal glands in 13 per cent, and the ab- 
dominal nodes in 4 per cent. Mediastinal 
nodes were enlarged in 8 per cent. In less than 
2 per cent of the patients the disease appeared 
to involve almost the entire node system 
simultaneously. 
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TABLE I.—FIVE YEAR SURVIVALS AFTER RADIC AL SURGERY W ITHOU r Ri ADIL ATION 








































































































































































































No. Age Sex Location Histologic type | Follow-up 
sets a [ = Tonsil Reticulocytoma | Living and well, 20 yrs 
ney 5 F ‘Jaw Reticulocytoma Living and well, 10 yrs. 
3.(«tStC(‘e | a Cecum Giant cell reticulocytoma Living and well, 6 yrs spite 
a 4 | 69 | Mm |i Inguinal Hodgkin’s disease | Living and well 9 yrs. = 7 Sarre 
- 5 53 oe F | Jejunum Lymphocytoma | Living and well, 73 yrs 
sas . | M + Neck Lymphocytoma | Living and well, 12 yrs a 
3 7 - ae  f | Appendix Lymphocytoma | Living and well, 5 5 yrs vii pinks 
o 8 7 F | Skin (breast) Lymphocy cytoma — | ‘Living and well, 7 yrs. a sas atas 
ao F Anal Lymphocytoma es and well, 6 yrs. paccininin. iat 
ve “to 26 F Supraclavicular “Lymphocytoma a aan | Livi ing, diseased, 9 yrs. na 
~ | _ 4 z M | Neck 0 Lymphocytoma {2 Living and well, 15 yrs. apenas ee 
12 34 F | Appendix | Lymphocytoma | Living and well, 53 yrs 
ae 99 | m |S Skin (shoulder) Hodgkin’s disease wie ‘Living a and well, 13 y —_ Samrat 
: | | M “Anal Lymphocytoma | Living and well, 11 yrs. 7 ain 
45 _ | F | Groin Lymphocytoma Living and well, 8 yr yrs ate 
6 | 38 | Msi Axilla Lymphocytoma , Living ng and well, 83 y yrs. —— 
= 17 34 M | Tonsil Ly: ‘Lymphoblastoma | Living and well, 7 yrs ‘ - 7 
18 sone fe ‘Neck Lymphoblastoma _ pate Living and well, 7 3 7 yrs ania anal 
19 61 a ie Gum "Plasmocytoma a IL Living and well, 6 yre rs a 
20 = we | oF 7 “Uterus Lymphocytoma ant | Living and well, 6 yrs | pela 
7 or - = _— - — 4 ‘lye shialigr : ‘Living 2 and well, 5 — wi 
F "22 37 F M | Neck “Hodgkin 1; disease a | | Living ‘and well, 14 y yrs a 
23 _| ~ T Fi Tonsil - me "Lymphoblastoma a | Li iving and well, 2 yrs. > pared 
“24 | i. ~ | I | Thigh | Lpsapicblastomn Dore 1c Living ‘and well, 7 yrs ‘cD 
23 | | MI Anguinal — “Lymphocytoma | Died, coronary,s yrs. 
2 | jo | F  |Neck _| Hodgkin's disease ~ | Died of disease, 10 yrs. 
7 | a | M |Neck | |Lymphoblastoma |= | Died,7 yrs. fae: ee 
2 | 35 | M (|Nek — | Lymphoblastoma ane 5 = er ims. 
29 ; a j “M | Neck | Follicular ‘lymphoma a tae | Died, 5 y rs. 81 mos. ante i 
- a. is 25. | . ‘Neck | Lymphocytoma - c Living and well Syn. a tlt eae 7 





In addition to the primary sites of involve- 
ment, numerous organs may subsequently 
become involved either as a result of lymphatic 
or hematogenous metastasis or by direct ex- 
tension. The spleen was palpable in 23 per 
cent of our cases, liver enlargement was 
recorded in 6 per cent. Roentgenologic evi- 
dence of infiltration of lungs and pleura was 
present in 21 cases. Metastatic involvement 
of the skin occurred in 16 per cent and of the 
bones in 12 per cent. 

Evidence of presumably secondary foci in 
the gastrointestinal tract was obtained in 27 
cases. The rapidity with which lymphoma 


advances is readily understood when one con- 


siders that the average duration of life from 
onset of the disease until death was only 
26.7 months. 

Systemic symptoms. Chill, fever, weight 
loss and weakness rarely appeared before the 
disease had become far advanced. The general 
mildness of the symptoms early in the disease 
is evidenced by the fact that the average in- 
terval between first symptoms and hospital 
admission was 10.3 months. Temperature of 
1o1 degrees and higher occurred at some time 
during the course of the disease in 40 per cent 
of the lymphocytomas and 42 per cent of the 
lymphoblastomas. In 55 per cent of Hodgkin’s 
disease intermittent fever was recorded. This 
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type of fever was also frequent in giant cell 
reticulocytoma. 

Blood findings. In contradistinction to 
Hodgkin’s disease in whom anemia usually 
develops early (11%), the other types of 
lymphoma maintained good hemoglobin val- 
ues for some time. On admission 61 per cent 
of our patients showed hemoglobin readings 
above 80 per cent and only 36 per cent of the 
cases had less than 70 per cent hemoglobin. 
As a result of advancing disease very definite 
blood changes took place. Only 32 per cent 
of the patients at this time had hemoglobin 
values higher than 70 per cent. In 16 per cent 
of the higher series the red cell blood count 
was less than three million. Profound anemia 
was recorded most often in lymphoblastic and 
lymphocytic types (15 and 11%, respectively) 
associated with leucemia. 

A leucocytosis exceeding 12,000 per cubic 
millimeter on admission was found in 13 per 
cent of the lymphocytoma cases and in 10 
per cent of lymphoblastomas. The same count 
was noticed in 11 per cent of Hodgkin’s dis- 
ease. Leucopenia with white cells numbering 
less than 5,000 cells per cubic millimeter was 
noted in about 20 per cent of lymphoblastoma 
and lymphocytoma and half as often in Hodg- 
kin’s disease. Monocytes in excess of 10 per 
cent were recorded in all cases of monocytoma 
and in some cases of Hodgkin’s disease. In 
the latter, eosinophilia was not a prominent 
feature. Atypical cells, either unidentified or 
blast forms appeared in the peripheral blood 
of 15 per cent of the cases of lymphoblastoma 
and 13 per cent of those with lymphocytoma. 
In the other subgroups these abnormal cells 
were infrequent. 

Blood pictures characteristic of leucemia 
occurred at some time during the course of the 
disease in 26 per cent of the cases with lympho- 
cytoma and in 15 per cent of those with 
lymphoblastoma. They were absent in reticu- 
locytoma and infrequent in the remaining 
types. Individual patients showed true leu- 
cemia at intervals, then subleucemic or aleu- 
cemic blood pictures. Of the patients with 
positive blood findings 13.2 per cent were 
nonleucemic when first observed, but devel- 
oped leucemia later in the course; 17 per cent 
were leucemic at the initial observation but 


showed normal blood pictures prior to death, 
and 11 per cent were leucemic at the beginning 
and at the end of the disease, but were non- 
leucemic in the interval. In only one half of 
the leucemic patients was the blood picture 
entirely constant throughout the course of the 
disease. Of the patients in whom a leucemic 
or subleucemic picture was superimposed, 
none survived the 5 year period following 
biopsy. The duration of disease in these cases 
varied between 6 weeks and 4 years, its aver- 
age being 15.1 months against 26.7 months 
for the entire series. 


DURATION OF DISEASE 


The duration of the disease depends to a 
surprising degree on the cytologic character of 
the underlying lesion. Four types of malig- 
nant lymphoma, namely lymphoblastoma, 
reticulocytoma, giant cell reticulocytoma and 
monocytoma offer a relatively poor prognosis 
with an average duration from 3.3 to 11.8 
months, lymphocytoma and Hodgkin’s dis- 
ease run a comparatively slower course with 
averages of 36 and 38 months, while follicular 
lymphoma and plasmocytoma offer a much 
better outlook, lasting in the average 4.8 and 
4.3 years, respectively. For the entire series 
of lymphoma, the average duration was 26.7 
months. In even the most malignant types 
occasional instances of unusually long sur- 
vival are met. These are least frequent in 
lymphoblastoma, monocytoma, and giant cell 
reticulocytoma. While only one giant cell 
reticulocytoma, 3 reticulocytomas, and 7 
lymphoblastomas survived longer than 5 
years, there were 17 lymphocytomas who did 
not show any sign of the disease 5 years and 
longer following operation. 

The group prognosis is altered definitely by 
the presence of blood findings characteristic of 
leucemia. Patients with leucemia have a life 
expectancy of about 1 year less than those 
without leucemic manifestations. A less im- 
portant factor in our series was the age of the 
patients at the onset of the disease; only in 
lymphoblastoma and Hodgkin’s disease was 
the life expectancy shorter in the few cases 
which occurred before the age of 10 years. 

Of all 130 patients, 32, or 24.6 per cent, 
have survived 5 years or longer. Ten per cent 
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of our patients survived eight years or more. 
Twenty-three, or 17.2 per cent, of the entire 
series are apparently cured, 7 died more than 
; years after treatment was begun and 2 are 
living with active disease still present. The 
longest duration recorded in our series was 20 
vears, the patient still being alive after re- 
moval of a reticulocytoma involving a tonsil 


TREATMENT 


In general, malignant lymphoma is ex- 
tremely radiosensitive, and it is not surprising 
to observe a bulky tumor mass regress to half 
its size after a few days of treatment and com- 
pletely disappear within a week (Sugarbaker 
and Craver). In occasional cases in which 
large masses are situated in vital locations 
inaccessible to surgical intervention—for in- 
stance intrathoracic tumors—radiation may 
be life saving and may avert sudden death. 
On the other hand, most observers (Minot and 
Isaac, Sugarbaker and Craver) agree that 
roentgen therapy does not seem to prolong 
the average duration of life. 

Failure to respond initially to x-ray therapy 
was rare in our cases of Hodgkin’s disease, 
follicular lymphoma, and lymphocytoma, 
while more than one half of the reticulocyto- 
mas and 40 per cent of the lymphoblastomas 
failed to show any evidence of improvement 
following irradiation. 

Only 2 of 40 patients survived the 5 year 
period following irradiation alone after the 
diagnosis had been made by biopsy. One 
patient had a lymphoblastoma, the other a 
lymphocytoma. 

Since x-ray treatment has become the 
standard treatment for malignant lymphoma 
once the diagnosis has been established, a com- 
parison of patients treated in this manner with 
those who have been treated solely with sur- 
gery is extremely difficult. 

The pessimistic view that surgery as a 
therapeutic measure in malignant lymphoma 
is contraindicated presumably on the basis 
that the disease is essentially systemic is con- 
trary to our experience. First it is noteworthy 
that 10 per cent of our autopsy cases certainly 
were not systemic in character but showed 
single localized lesions accessible for surgical 
excision. Second, the long survivals in our 


series following operation suggest that in 
certain cases of malignant lymphoma with 
localized lesion patients may be treated more 
successfully by surgical procedure than by any 
other means. 

Surgical therapy was initially employed in 
67 cases with the intention of effecting a cure 
and often in ignorance of the true nature of 
the tumor. Of the 63 patients who survived 
the operation 21 received no other form of 
therapy, while 42 received postoperative ex- 
ternal radiation regardless of the absence of 
clinical symptoms. 

Of the 21 patients who underwent surgical 
operations and who did not receive radiation 
therapy 12 survived 5 years or longer and none 
shows at present any evidence of disease. In 
this group the following types of malignant 
lymphoma were represented: 2 reticulocyto- 
mas, 1 giant cell reticulocytoma, 1 Hodgkin’s 
disease, and 9 lymphocytomas. 

In 40 instances, radical removal of a single 
focus of disease was followed by adequate ra- 
diation. Eighteen of the 40 patients survived 
and 9g are at present without clinical evidence 
of the disease. There were 6 lymphoblasto- 
mas, 7 lymphocytomas, 1 follicular lymphoma, 
1 plasmocytoma, and 2 Hodgkin’s diseases in 
this second group. 

From these observations it must be con- 
cluded as long as malignant lymphoma is con- 
fined to an accessible single mass, that there is 
an excellent chance for obtaining a cure by 
complete removal of the primary focus. 


CONCLUSIONS 


1. A comparative clinical-pathologic study 
of 130 cases of malignant lymphoma is re- 
ported. 

2. Following Gall and Mallory’s cytologic 
classification 8 types of malignant lymphoma 
were distinguished corresponding to different 
degrees of differentiation of their component 
cells. 

3. There was a close correlation between the 
histology and life expectancy of the different 
subgroups. 

4. The average duration of disease was 
found to be 26.7 months for the entire series. 
It varied in the different histologic types be- 
tween 3 months and 4.8 years. 
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5. Due to its striking initial effect on 
lymphoma, radiation therapy may occasion- 
ally save a life, when the tumor is located in 
a vital part of the body, inaccessible for sur- 
gery, but it will seldom prolong the life expec- 
tancy inherent to the histologic type of 
lymphoma. 

6. Early surgical removal of a primary 
focus of disease offers the best chance of cure, 
in malignant lymphoma. In our entire series 
24.6 per cent of the patients survived 5 years 
or longer regardless of postoperative radia- 
tion. In 21 patients with a single primary 
focus, radical surgery alone was used and 12 of 
the 21 patients survived from 5 to 20 years. 


whe 


AND OBSTETRICS 
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DIGESTION OF LIVING TISSUE BY THE 
HYPERACID STOMACH 


An Experimental Study 


PHILIP B. PRICE, M.D., and TUNNIE F. LEE, M.D., Salt Lake City, Utah 


N a recent publication we showed that 
living autogenous organs and tissues of 
all sorts are completely digested in from 
1 to 6 weeks when they are deeply im- 

planted in the canine stomach. Those experi- 
ments were carried out on dogs with normal 
gastric secretions. In the present investiga- 
tion we have repeated the experiments, using 
the same technique of implantation, but we 
have given these animals daily postoperative 
injections of histamine in order to study the 
effects of hyperacidity upon the process of 
autodigestion. 

Sixty-six healthy adult dogs were used. Un- 
der pentobarbital sodium anesthesia, with 
aseptic technique, various organs and tissues 
of the body were implanted through large 
windows, usually in the anterior wall of the 
stomach. Care was taken not to compromise 
the circulation of the implants. Beginning 24 
hours after operation, each animal received 
daily intramuscular injections of histamine di- 
hydrochloride. The histamine was mixed with 
beeswax and mineral oil after the technique of 
Hay, Varco, Code, and Wangensteen. Uniform 
daily doses of 30 milligrams of histamine base 
were administered irrespective of the weight 
of the dogs. 

The animals were observed closely following 
operation. Food (“purina” dog chow) and 
water were allowed ad libitum. Periodic meas- 
urements were made of weight, temperature, 
hematocrit, hemoglobin, blood cell counts, and 
plasma proteins. At suitable intervals the im- 
plants were explored surgically or the animals 
were sacrificed and examined, blocks being cut 
for microscopic study. These examinations 
were usually made 24 hours after the last in- 
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jection of histamine. At the time of implanta- 
tion, before the animals had received hista- 
mine, and subsequently whenever the stomach 
was opened at operation or autopsy, samples 
of fasting gastric contents were secured for 
analysis. The dogs used in these experiments 
averaged 19.3 units of free acid and 55.1 units 
of combined acid before histamine was in- 
jected; after histamine the samples averaged 
g1.4 units of free acid and 33.1 units of com- 
bined acid. 
EXPERIMENTS 

1. Digestion of living omentum. The cor- 
rosive effect of hyperacid gastric juice upon 
the omentum was pronounced. Characteristic 
fibrosis and granulation tissue response oc- 
curred but were ineffectual barriers to the di- 
gestive process. Omental patches covering 
large gastric windows had irregular necrotic 
craters after 2 weeks, and one such patch per- 
forated on the twentieth day with resultant 
general peritonitis. Large tongues of omentum 
implanted deeply in the lumen of the stomach 
were more rapidly digested in these dogs than 
were similar preparations in normal animals. 

2. Digestion of living intestine. Implants of 
intact jejunum, appendix, and cecum were 
quickly digested by the hyperacid stomach. 
Two out of 6 animals died within 24 hours of 
hemorrhage from the rapidly eroding intesti- 
nal wall. Perforation of the implant usually 
occurred in less than 1 day, and much of the 
implant had disappeared entirely by the eighth 
or tenth day. Histologic changes were ob- 
served similar to those previously reported for 
normal dogs, but the process of inflammation, 
necrosis, and digestion appeared to be far 
more acute in the present series. 

3. Digestion of living organs. An implanted 
lobe of liver showed partial erosion after 3 days 
and digestion nearly to the level of the gastric 
wall within a week. In normal dogs complete 
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digestion of the hepatic implant was not ob- 
tained until the end of the fourth week. 

The gall bladder was implanted in 3 hyper- 
acid dogs. After 24 hours (that is, 24 hours 
after histamine was started), the gall-bladder 
wall had perforated and was partly digested; 
after 3 days the implanted portion had almost 
entirely disappeared leaving a large ragged 
fistula between the stomach and the remainder 
of the gall bladder. 

The tail of the pancreas was implanted in 2 
dogs. In both instances complete digestion of 
the implant occurred within 3 days. 

The lower pole of the spleen was success- 
fully implanted in 3 animals. This organ was 
likewise digested rapidly by the hyperacid 
stomach, partial digestion occurring in 2 days 
and complete digestion to the level of the 
stomach wall after 3 days. A similar degree of 
digestion was not observed in normal animals 
before the nineteenth postoperative day. 

The superior pole of the left kidney was 
satisfactorily implanted in 3 dogs. All of the 
implants showed relatively rapid digestion, as 
compared with digestion of similar implants in 
normai dogs. One animal, sacrified on the 
nineteenth day, showed loss of the entire up- 
per pole with exposure of the calyces to gastric 
juice. 

4. Digestion of living connective tissue. Car- 
tilaginous ends of ribs were fully digested 
away after 3 days of hyperacidity (4 days after 
implantation). 

Pedicle skin flaps from the anterior abdomi- 
nal wall likewise suffered relatively rapid di- 
gestion, as did free skin grafts growing on 
intra-abdominal serosal surfaces. 

When large gastric windows were sewed to 
the parietal peritoneum of the anterior ab- 
dominal wall, progressive erosion of the tis- 
sues occurred. These ulcerations eventually 
extended through muscle and fascia forming 
abscesses. One dog died on the fourth post- 
operative day with a large abscess beneath the 
anterior rectus fascia. Another dog died on the 
sixth postoperative day with a subcutaneous 
abscess which extended to the axilla. 

5. Digestion of living gastric tissue. Artificial 
“ulcers” were produced in the stomach by 
cutting away round or oval areas of mucosa. 
The defects exposed the outer layers of the 


stomach wall to the digestive action of the 
strongly acid gastric juice. These lesions all 
showed progressive erosion of both mucosal 
margins and “ulcer” base. One dog died of 
perforation and peritonitis 3 days after opera- 
tion and 2 days after the histamine, was 
started. Another dog which was sacrificed on 
the seventh postoperative day was about to 
perforate. 

Pedicle flaps of gastric wall turned into the 
lumen of the stomach, as described in our pre- 
vious article, were digested in 3 to 6 days. 
When these flaps were denuded of mucosa at 
the time of implantation, complete digestion 
occurred in less than 3 days. 


OBSERVATIONS 


Daily injections alone of 30 milligrams of 
histamine base will cause spontaneous ulcera- 
tions in the previously healthy stomach and 
duodenum. Hay and his associates found that 
of 12 dogs so injected 8 developed duodenal, 
and 3 developed gastric, ulcers. These animals 
received an average of 24 doses of histamine, 
although 1 dog had a large gastric ulcer and a 
nearly fatal hemorrhage after only 4 injec- 
tions. Another died after 7 injections of multi- 
ple perforated duodenal ulcers. Other investi- 
gators have obtained similar results. Crandall 
in this laboratory injected 10 dogs (4 normal 
dogs, 4 with Finney pyloroplasties, and 2 with 
gastroduodenostomies) and obtained ulcers— 
gastric, duodenal, or both—in all of them. The 
duration of histamine therapy in this control 
series was from 8 to 44 days. It was not de- 
termined how soon the ulcers developed, but 
one of the dogs died on the eighth day as a 
result of a perforated duodenal ulcer and 
peritonitis. 

In our larger series, where the animals had 
operative implants and subsequent injections 
of histamine, there were only 5 instances of in- 
dependent ulcer formation at a distance from 
the implant. This relatively small incidence of 
ulcer production is explained by the short du- 
ration of the experiments. Our dogs died or 
were sacrificed, on the average, 4.9 days after 
histamine therapy was instituted. Duodenal 
ulcers were observed in 4 dogs which had re- 
ceived histamine 5, 5, 4, and 3 days, respec- 
tively, and 1 dog which had received histamine 
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injections for only 3 days showed both gastric 
and duodenal ulcers. None of them had per- 
forated. On the other hand, 2 dogs which had 
received histamine for 19 days showed no 
evidence of spontaneous ulceration. 

Pronounced deterioration of health was 
noted in about two-thirds of our animals. Loss 
of appetite was a constant feature. Weight loss 
for the entire group averaged 2.77 per cent of 
the original body weight per day. Hair lost its 
gloss and was shed freely. Vomiting was con- 
spicuous in 5 cases. 

Most of the animals developed a moderate 
degree of anemia. Hematocrit determinations 
for the entire series fell from an average of 
47-9 to 38.0; hemoglobin from 17.2 grams to 
13.7 grams; and red cell counts from 6,330,000 
to 4,824,000. Total plasma proteins showed 
relatively little change, however, the preoper- 
ative average being 6.36 grams as compared 
with a final average of 6.18 grams. Gross 
bleeding from the implant was a common find- 
ing; 9 of the animals were seen at autopsy to 
have had large, perhaps fatal hemorrhages 
into the gastrointestinal tract. 

In our previous report on digestion of living 
tissue by the normal stomach it was observed 
that ‘‘a number of our animals appeared toxic, 
some were quite ill in fact, during the period of 
necrosis and digestion of the implants; but 
these animals recovered full health after the 
necrotic tissue had disappeared. This phe- 
nomenon was observed particularly after im- 
plantation of intestines, gall bladder, and solid 
organs.” This “toxicity” appeared to be even 
more pronounced in the present series. Eleva- 
tion of temperature was frequently seen. The 
white blood cell count rose from an average of 
10,020 to 19,015. 

Histologic examination of the margins of 
implants showed that proliferation of gastric 
epithelium was feeble or absent, and in some 
instances there was progressive autodigestion 
of the gastric wall and extension of the area of 
erosion. This picture was in striking contrast 
to that which was seen in the normal stomach 
where vigorous epithelial proliferation across 
the base of the implant was the general 
rule. 


SUMMARY AND CONCLUSIONS 

An expefimental study has been carried out 
in which living autogenous organs and tissues 
of various sorts were implanted in the stomachs 
of dogs. Following implantation the animals 
received daily injections of histamine in bees- 
wax in order to produce a high degree of hy- 
peracidity. Results of these experiments have 
been compared with those of a similar series of 
implantations in stomachs not stimulated by 
histamine injections. 

The implants were all digested. The rate of 
digestion by the hyperacid stomach greatly 
exceeded that shown by the normal stomach. 
Tissue reactions to the corrosive process were 
also more violent. 

Only a small proportion of the animals re- 
ceiving histamine developed spontaneous ul- 
cers at a distance from the implant, presuma- 
bly because the experiments were too acute. In 
a control series, 10 dogs which received more 
prolonged histamine therapy all developed 
gastric or duodenal ulcers. 

Most of the dogs receiving histamine showed 
deterioration of general health. 

Some of the implants bled grossly during 
the process of digestion, and virtually all of the 
animals with implants developed at least a 
moderate degree of anemia. 

Evidences of toxicity were pronounced dur- 
ing the period of digestion of the implants. 

No living tissue, not even gastric epithelium 
itself, appeared to be immune to digestion by 
the hyperacid stomach. Fibrosis and granula- 
tion tissue occurred in some of the implants, 
but seemed to be ineffectual barriers to the 
corrosive action of very acid chyme. 

This investigation supports the results of 
our previous study and justifies the general 
conclusion that living organs and tissues of all 
sorts are susceptible to gastric digestion, and 
that hyperacidity increases the rate of that 
digestion. 
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ADOLESCENT PRIMIGRAVIDA 


HERBERT E. SCHMITZ, M.D., F.A.C.S., and JANET E. TOWNE, M.D., F.A.C.S., 


Chicago, Illinois 


ABOR at either extreme of the woman’s 
reproductive life is considered by 
many physicians to be fraught with 
additional hazards. That this is true 

in the elderly primigravida has been stated by 
numerous authors. The young primigravida, 
however, receives little attention in our pres- 
ent day texts. Greenhill (2) in the eighth 
revision of Dr. DeLee’s text devotes the fol- 
lowing paragraph to its consideration: ‘Labor 
in young primipara shows little variation from 
the usual. Eclampsia, premature delivery, 
atonia uterii, and breech presentation are 
slightly more frequent and there is a slight 
increase in perineal lacerations and fetal mor- 
tality. Labor is shorter, somewhat easier, and 
there is less hemorrhage. The pelvis is larger 
than one would expect.”’ If this be true, there 
is no cause for alarm when an adolescent 
mother presents herself for prenatal care. 
Labor should be conducted with the same 
precaution and alertness as is customary but 
meddlesome midwifery, under the guise of 
assistance, precipitated by the belief that 
catastrophe awaits the young mother, is to be 
avoided. That we might aid the accoucheur 
in maintaining his equanimity while practic- 
ing that greatest of virtues necessary for the 
successful management of childbirth, namely, 
watchful expectancy, this study was under- 
taken. 
MATERIAL 

At St. Vincent’s Infant and Maternity 
Hospital, a unit of the Department of Ob- 
stetrics and Gynecology of Loyola University 
Clinics, the percentage of adolescent primi- 
gravida is high due to the number of unwed 
mothers cared for. This circumstance afforded 
an excellent opportunity to assemble 200 con- 
secutive cases of primigravida 17 years of age 
or under (Table I). 

From the department of Obstetrics and Gynecology, Loyola 
University School of Medicine. 

Read at the Twenty-fourth Annual Fall Clinical Conference 


of the Kansas City Southwest Clinical Society, Kansas City, 
Missouri, October 7, 8, 0, 10, 1946. 
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TABLE I.—AGE INCIDENCE 


Age groups 





years No. cases 
ease aasare “6 ery ey ‘ e 3 
oo ses . 3 
ee ; ere 
ae es - FF 
re = ‘ ‘ 66 
EJ sccees 95 

je 200 


The majority of these patients report to 
the prenatal clinic early in their pregnancy 
and during the last 2 lunar months are se- 
creted in the institution; their prenatal care 
must, therefore, be considered adequate. The 
deliveries are managed by the resident ob- 
stetrician under the supervision of the au- 
thors. It is our custom to perform mesiolateral 
episiotomy in all cases, and the second stage 
of labor is terminated by elective outlet for- 
ceps operation. Pudendal block or caudal 
anesthesia was employed in all cases. The 
third stage of labor is managed by administer- 
ing intravenous ergotrate with the delivery of 
the anterior shoulder. 


TWELVE YEAR OLD GROUP 


Although precocious pregnancy reports ap- 
pear in the literature they are too rare to 
merit consideration at this time. The young- 
est patients in our group as shown in Table II 
were 12 years of age. 

Harris, in 10,000 cases at Johns Hopkins, 
had only 2 cases of pregnancy in patients of 
this age. Williams had 3 cases of pregnancy 
in 12 year old patients. This infrequency oc- 
curred in spite of the fact that their clinic was 
in an area populated heavily with negroes who 
presumably mature at an earlier age. All of 
our patients were white. The average length 
of labor for our 3 patients was 13 hours, 33 
minutes for the first stage, 62 minutes for the 
second stage, and 7 minutes for the third 
stage. There were no complications, mor- 
talities, nor morbidities among these 12 year 
old mothers. 
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TABLE II.—DURATION OF LABOR 


Twelve year old group (3 cases) 


First stage | Second stage Third stage 





LCase No | = —_ ra — 5 tia mia 
| hrs min | min. min 
| 13. 3° 60 10 
— oo ae as ib 
eee Ree tee —_ E alee - | , é 
Average | 13 as | 62 7 





[here were no complications, mortalities nor morbidities among 
these 12 year old patients. 


The average length of labor for the first 
stage was 6 hours and 7 minutes, for the 
second stage 1 hour and 5 minutes. The third 


THIRTEEN YEAR OLD GROUP 
In Table III are listed 3 patients in the 13 
year age group. 


TABLE III.—DURATION OF LABOR 
Thirteen year old group (3 cases) 


First stage Second stage Third stage 








Case No. roe | - = a —— —~e 
} hr. | min. | hr | min hr. min. 
—_ ——— | -| —_ 
I | ri | .- 4 41 | 5 
soe. = 7 | | | 
| | ! 
2 3 | | | 5 25 
————|-— —— | | 
3 | 6 10 23 2 | 7 
Average | 6 Poke. Eh awd | 52 





In this series 1 infant expired 12 hours after delivery which was com- 
plicated by a prolapse of the umbilical cord 


stage averaged 52 minutes. In 1 case the cord 
prolapsed and in spite of the fact that the 
infant was resuscitated, it died 12 hours later 
of respiratory complications. In the patient 
having a 2 hour, 7 minute third stage, a 
manual removal of the placenta was done. 


FOURTEEN YEAR OLD GROUP 


In the 14 year age group (see Table IV) 
there were 6 patients with an average length 
of labor of 31 hours and 50 minutes for the 
first stage, 42 minutes for the second stage, 
and 7 minutes for the third stage. The aver- 
age time of the first stage was increased be- 
cause of 1 case of prolonged labor. The first 
stage in this instance lasted 66 hours; the 
labor terminated spontaneously with the birth 
of a living infant; the episiotomy, however, 
became infected. There was 1 stillbirth of a 
monstrosity. 


TABLE IV.—DURATION OF LABOR 
Fourteen year old group (6 cases) 


Second stage Third stage 


| 
} 
Case No. | atin é _ 
| hr. | min hr. | min. | min 
= es a - | | 
I | 10 | 30—Ci*#S;: I 10 11 
2 66 | | 1 39 6 
—_ . | - 
3 | 7 ' 20 5 
4 s | 2 } 15 3 
| aceciiitn 
5 | * 7 } 23 | 15 
6 7 3° 30 | 3 
Average | 31 50 | 42 7 





In this series there was 1 stillbirth of a monstrosity and 1 infected 
episiotomy following the case of prolonged labor 

FIFTEEN YEAR OLD GROUP 

In the 15 year age group of 27 cases the 

individual length of labor is not listed but 

Table V gives the average length for each stage. 


TABLE V.—DURATION OF LABOR 
Fifteen year old group (27 cases) 


Total No. | Average Average Average 
cases length first stage ‘dentasaeiat length third stage 
— 27d robr. sg min. | 46min, | _ 16 min 
COMPLICATIONS 
Prolonged labor. ........ Nestorearrest 2 cases 
er rae cistetacetes, ie ene 
(Congenital heart defect 8th postnatal day.) 
ERE eae Sere g trea re tern” 2 cases 
Retained placenta postpartum hemorrhage..... 1 case 


The average for the first stage was 10 hours, 
13 minutes; for the second stage, 46 minutes; 
and for the third stage, 16 minutes. There 
were 2 cases of prolonged labor each with a 
first stage of 28 hours. One necessitated a for- 
ceps rotation because of a transverse arrest; 
the other terminated spontaneously. The 1 
morbid case in this group was due to an upper 
respiratory infection; the other was unclassi- 
fied. There was 1 neonatal death, the infant 
succumbing on the eighth postpartum day be- 
cause of a congenital heart defect. One pa- 
tient had a retained placenta which was re- 
moved manually after 3 hours and 43 minutes. 
The blood loss amounted to 950 cubic cen- 
timeters. 


SIXTEEN YEAR OLD GROUP 


Labor in the 66 patients in the 16 year age 
group averaged 13 hours, 26 minutes for the 
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first stage, 48 minutes for the second, and 11 
minutes for the third stage as shown in 
Table VI. 
TABLE VI.—DURATION OF LABOR 
Sixteen year old group (66 cases) 














Total No. Average Average Average 
cases length first stage |lengthsecondstage| length third stage 

66 i 13 hr. 26 min. 48 min. II min. 

COMPLICATIONS 

CRO EOE FCCC 6 cases 
Pre-eclampsia...... 6 cases 
Postpartum hemorrhage 3 cases 
Oe 4 cases 
Premature separation of the placenta I case 
Intrauterine asphyxia........ I case 
Midforceps delivery.......... 2 cases 


There were 6 cases with a first stage over 
24 hours, our criterion for a prolonged labor. 
The longest first stage in this group was 41 
hours and the remaining prolonged cases ran 
but a few hours over the accepted limit for 
normal. Midforceps operation was performed 
in 2 instances; in 1 case after 6 hours and 46 
minutes in the second stage without progress; 
in the other after a forceps rotation from an 
occiput right posterior, this being one of the 
prolonged labor group. Postpartum hemor- 
rhage occurred 3 times, once in a mild pre- 
eclamptic with a loss of goo cubic centimeters. 
In a second case apparently normal in all re- 
spects, 625 cubic centimeters of blood was lost 
during and at the termination of the third 
stage. The third patient with a labor of 2 
hours, 1 hour and 7 minutes, and 18 minutes 
respectively for the 3 stages, lost 1300 cubic 
centimeters of blood. In none of these pa- 
tients was it considered necessary to pack the 
uterus. Plasma and whole blood were given 
immediately, and their postpartum course 
was uneventful. 

The 6 cases of pre-eclampsia were in pa- 
tients who showed excess weight gain, edema, 
or an elevation of blood pressure above 140 
millimeters of mercury systolic or 90 milli- 
meters of mercury diastolic. It is our practice 
to segregate all such cases for special care. 

The premature separation of the placenta 
occurred after a normal first stage of 22 hours 
and a second stage of 1 hour and 7 minutes. 
The heart tones became inaudible shortly be- 
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fore termination of labor which resulted in 
delivery of the infant and placenta simul- 
taneously; blood loss was minimal. This in- 
fant had asphyxiated in utero. The 4 morbid 
cases were due to endometritis in 3 instances 
and fissured nipples in the fourth. 


SEVENTEEN YEAR OLD GROUP 


In the 17 year old group we have the great- 
est number of cases and consequently more 
complications. Table VII lists the complica- 
tions and the average length of labor. 


TABLE VII.—DURATION OF LABOR 
Seventeen year old group 

















Total No. Average | Average Average 
cases length first stage |lengthsecondstage| length third stage 

95 r6hr. 43 min. thr. 16 min. 16 min. 

COMPLICATIONS 

Prolonged labor......... Q cases 
Pre-eclampsia..... . 2 Cases 
Postpartum eclampsia. . 2 cases 
Postpartum hemorrhage. . fore I case 
Abruptio placenta............ I case 
Polyhydramnios with an anencephalic monster... 1 case 
IN ila 5 agi, Vc ey Ss lccacece ereierainie sibuer sin b> 6 cases 
Placenta lateralis....... ie ~. Seme 
Prolapsed cord..... I case 
Stillbirths.......... 3 cases 
Midforceps delivery.... sh . Tcase 
Twin pregnancy....... I case 
Cesarean section for disproportion. . . case 


The first stage averaged 16 hours, 43 min- 
utes; the second stage, 1 hcur, 16 minutes; 
and the third stage 16 minutes. There are 
listed 9 patients with prolonged labor, who 
had a first stage of an average of 33 hours, all 
of which terminated spontaneously with live 
infants. There were 2 mild pre-eclamptics in 
this series and 2 postpartum eclamptics. One 
of the latter had convulsions. All recovered 
and had living infants. One mother had a 
postpartum blood loss of 1000 cubic centi- 
meters and her uterus was packed to control 
the bleeding. There was 1 case of abruptio 
placenta at the 29th week of gestation and 
this resulted in a stillbirth. The patient with 
placenta previa lateralis was delivered vagin- 
ally of a living infant. There was 1 patient 
with polyhydramnios of 3,000 cubic centi- 
meters who gave birth to an anencephalic 
monster; this case is listed as the second still- 
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birth. The third stillbirth resulted from pro- 
lapse of the cord. The 1 cesarean section in 
our entire group was due to cephalopelvic dis- 
proportion. The mother had a 12 hour test of 
labor and as a result developed an endometritis 
and is listed as a morbid case. The 5 other 
morbidities were due to mastitis, upper re- 
spiratory infection, right lower lobe pneu- 
monia, cystitis, and 1 not classified. There 
was 1 set of twins in this group and in 1 case 
a midforceps application for transverse arrest. 


DISCUSSION 


Although there are not sufficient cases in 
each group to provide accurate statistical 
data, a summary of all the cases provides us 
with definite information relative to labor in 
the adolescent primigravida. The length of 
labor in all cases was somewhat shorter than 
what we consider normal for primipara. 
Spiller in studying 1400 consecutive primi- 
paras delivered by the vaginal route agrees 
with DeLee, Nathanson, Dauhman, Miller, 
and others that the younger the mother, the 
shorter the labor. Our study confirms this 
belief. The incidence of prolonged labor in 
this group was 9 per cent which is higher than 
our incidence of 2.5 per cent for all cases. All 
delivered spontaneously, however, and with- 
out fetal mortality. Uterine inertia was not 
encountered and in no instance was it found 
necessary to employ drugs to stimulate uterine 
contraction. If allowance were made for in- 
effectual pains early in labor, this incidence 
would be lowered considerably. 

Labor was terminated spontaneously by 
elective outlet forceps in 196 cases or 98 per 
cent. Forceps interference was necessary in 
but 4 instances and 3 of these were for pur- 
poses of rotation. This incidence of 2 per cent 
is within our average incidence and lower than 
other reports for a similar series. The 1 case 
in which abdominal delivery was necessary 
makes the incidence of cesarean section 0.5 per 
cent. This figure is below our incidence of 2 
per cent for all cases. In the entire group few 
pelvic abnormalities were present and no dif- 
ficulty was encountered because of lack of 
development of the individual. Posner and 
Pulver in studying 100 girls between the ages 
of 12 and 15 at the Harlem Hospital found 


COMPLICATIONS OF LABOR 


Prolonged labor cases. ... 
First stage (average)... . 
Second stage (average). . 


18 or g per cent 
36 hours 41 minutes 
1 hour 36 minutes 


Third stage (average)... 9 minutes 
Delivery 
Spontaneous or outlet forceps 196 
PIE ooo iasleccc eines I 
Midforcep rotations 
Occiputposterior positions 2 
Transverse arrest........ I 





3 or 2 per cent incidence 
I Or 0.05 per cent 


Routine L.M.L. episiotomies in all cases. 
One case of infected episiotomy. 
All were cephalic presentations. 


deformed pelves in 17.25 per cent and their 
operative incidence of 12.8 per cent. Our in- 
cidence was but 2 per cent which compares 
with an incidence of 1.4 per cent reported 
by Bromberg and Brzezinski in their study of 
136 primparas of 14 to 16 years of age. Our 
percentage of morbid cases were 6 per cent in 
contrast to Posner and Pulver’s incidence of 
22.6 per cent. Our total number of morbid 
cases consisted of 13 cases: 1 case of infected 
episiotomy, 3 of upper respiratory infection, 
1 of temperature cause unknown, 4 of endo- 
metritis, 2 of mastitis, 1 of pneumonia, and 
1 of cystitis. We, therefore, cannot agree with 
their statement that “This is a disquieting 
factor and shows less fitness for pregnancy in 
the young group.” 

The antepartum complications totaled 15 
or 7 per cent, and postpartum complications 
g or 4 per cent. These figures are within our 
average for the entire obstetric service. Com- 
plications of labor consisted of: 8 cases of pre- 
eclampsia, 2 of prolapsed cord, 2 of abruptio 
placenta, 1 of placenta previa lateralis, 8 of 
postpartum hemorrhage, 1 of postpartum 
eclampsia (convulsions), 1 of eclampsia, 1 of 
cephalopelvic disproportion, a total of 24 
cases or 12 per cent. 

The uncorrected infant mortality was 4.5 
per cent; of these, 2 or 1 per cent were neo- 
natal deaths. The 1 infant expired 12 hours 
after delivery complicated by a prolapsed 
cord. The second succumbed on the 8th post- 
partum day of a congenital heart defect. The 
7 stillbirths, an incidence of 3.5 per cent, were 
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due to monstrosities in 2 instances, prolapsed 
cord in 1, abruptio placenta in 2, eclampsia in 
1, and the other cause was undetermined. 

Perineal laceration and injuries were not 
experienced in our series because of our cus- 
tom of doing routine episiotomy. In only 1 
case was it necessary to place a stitch in the 
cervix to repair a laceration. Postnatal fol- 
low-up was satisfactory in all cases. 

SUMMARY AND CONCLUSIONS 

1. Two hundred case histories of primi- 
gravidas between the ages of 12 and 17 have 
been reviewed and the results tabulated. 

2. Labor was found to be somewhat shorter 
in all three stages and terminated spontane- 
ously in 98 per cent. 

3. The complications of labor and the 
puerperium were not unusual and occurred 
in only 24 or 12 per cent of the cases. Fifteen 
or 7 per cent were antepartum and 9 or 4 per 
cent postpartum complications. 
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4. The morbidity for the entire group was 
13 cases or 6 per cent. 

5. The infant mortality uncorrected was 
4.5 per cent; 1 per cent neonatal deaths and 
3-5 per cent stillbirths. 

6. Cesarean section for cephalopelvic dis- 
proportion was found to be necessary in only 
I case. 

7. Birth canal injuries were avoided. 

8. There was no maternal mortality. 
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RESULTS OF TREATMENT OF 


EPIDERMOID CARCINOMA 


OF THE ANUS AND RECTUM 


RICHARD H. SWEET, M.D., F.A.C.S., Boston, Massachusetts 


TATISTICAL Studies of cases of carcinoma 
of the rectum have not always given 
separate consideration to the group 
with epidermoid carcinoma of the anal 

canal. It is obvious to anyone who has had 
experience with these cases that the clinical 
course and response to treatment of the epi- 
dermoid carcinoma group differ in many re- 
spects from those of the adenocarcinoma cases. 
Although these differences have been gener- 
ally recognized, there has not always been a 
uniform opinion about what they entail. With 
this fact in mind a study of epidermoid car- 
cinoma of the rectum arising in the anal canal 
has been made from the case records of the 
Palmer Memorial and Massachusetts General 
Hospitals. 

Epidermoid carcinoma of the anus is a rela- 
tively rare type of rectal carcinoma (1). This 
fact is borne out by the observation that of 802 
consecutive cases of carcinoma of the rectum 
seen at the Palmer Memorial Hospital, only 
38 (4.7 per cent) were of the epidermoid 
variety. 

It is well known that in general carcinoma 
of the rectum occurs in the ratio of approxi- 
mately 3 men to 1 woman. Of the 77 patients 
who comprise this group of cases of epider- 
moid carcinoma, there were only 24 men as 
compared with 53 women. There is no satis- 
factory explanation for the fact that this type 
of tumor is apparently so much more common 
among women than among men. 


CHARACTERISTICS OF THE TUMOR 


When it comes to a consideration of the 
type of treatment to be used, and especially as 
an aid to the understanding of the course of 
the disease and the end-results of treatment, a 
knowledge of the gross condition and his- 
tological characteristics of the growth is of 
value. 


From the Surgical Services of the Palmer Memorial and 
Massachusetts General Hospitals, Boston. 
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Size (Table I). Information concerning the 
size of the tumor is available in 65 of the cases. 
In 28 cases the growth was classified as small. 
In this group were put all those which were 
confined to the anus itself without evidence of 
invasion of adjacent tissues and those which 
were not large enough to encircle the lumen or 
to extend much into the rectum above. In 37 
cases the growth was called large. This group 
included all annular tumors, all those which 
had invaded the surrounding tissues (peri- 
rectal fat, skin of the buttock or perineum, and 
vagina) or those which had extended into the 
upper rectum. 

Invasiveness. In 58 cases the presence or ab- 
sence of invasion of adjacent tissues (vagina or 
perirectal fat) is known. In all, there were 36 
cases in which the growth had invaded the 
vagina or perirectal tissues. 

These observations make it apparent that 
only about 39.4 per cent of the cases could be 
considered favorable insofar as the local extent 
of the disease is concerned (Table I). 

Histological grading. In all but 6 cases these 
tumors were studied from the standpoint of 
the degree of malignancy based upon the ap- 
pearance of the tissue under the microscope. 
Only 7 were called grade 1. In 26 cases the 
tumor was classified as grade 2, and in 38 cases 
it was considered to be grade 3. 

Groin involvement. There were definite me- 
tastases to the lymph nodes of one or both 
groins of 18 patients at the time of the first ex- 
amination. In 33 the groins were apparently 
not involved. In the remainder either the 
groins were not described or the examiner was 
uncertain about his observations (Table IT). 


METHODS OF TREATMENT 


‘Of the 77 patients who were observed, 5 
were not treated because of (1) the extremely 
advanced stage of the disease, (2) the excessive 
age of the patient, or (3) the refusal of the pa- 
tient to accept the treatment which was ad- 
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Total Cases- 77 





No Treatment Surgery 
53 


trradiation 
5 19 
Loco! Excision Rodico! Operation Colostomy Rodium X-Rey X-Ray & Rodium 
2 48 3 9 Mj 3 


Chart 1. Types of treatment used in 77 cases of epider- 
moid carcinoma of the anus and rectum. 

















vised. Of the remaining 72 patients, 53 were 
operated upon and 19 were treated by irradia- 
tion (Chart 1). 

Surgical cases. Of those who were operated 
upon, 3 with far advanced disease were given a 
colostomy because of intolerable obstruction, 
2 had a small localized growth removed by 
local excision, and 48 patients were given the 
benefit of radical extirpation of the disease by 
either the combined abdominoperineal or the 
colostomy and posterior excision methods. 

It is important to observe at this point that 
in only 13 of the cases in which radical surgery 
was employed was the growth a small one con- 
fined to the anus. In 33 the growth was large 
and in 23 of these it had already invaded the 
vagina or perirectal fat (Table III). In other 
words, in the majority of the cases in which 
surgery was employed the growth had pro- 
gressed well beyond the early stages of devel- 
opment. This fact should be kept in mind 
when comparing the results with those ob- 
tained by the use of radium. 

The histological grading of the tumors in 
these 48 cases was: grade 1—2 cases, grade 2— 
17, grade 3—28, undetermined—1 case. From 
these figures it is apparent that the majority 
were grade 2 or grade 3, and that more than 
half were grade 3. 

Combined abdominoperineal excision of the 
rectum was used in 28 cases. In 24 the opera- 


rABLE I.—GROSS CHARACTERISTICS 
OF THE TUMOR (72 TREATED CASES) 


Radiation Surgically treated 


treatment group group otal 
Size 
ee 6 22 28 
ee eee 10 27 37 
Not stated...... 2 5 7 
Local invasiveness 
Pemtive......- 10 26 36 
Negative....... 4 18 22 
Not stated...... 5 re) 14 


TABLE II.—GROIN INVOLVEMENT 
(AT FIRST EXAMINATION) 


Radiation Surgically treated 
treatment group group Total 
ee : 7 II 18 
Not involved........ 8 25 33 
Not stated..... 4 17 21 


tion was performed in one stage and in 4 it was 
considered to be necessary to use the two stage 
technique (Jones method). In the remaining 
20 cases a colostomy and posterior excision of 
the rectum was performed; in 5 in one stage 
and in 15 in two stages. It was possible to use 
the colostomy and posterior excision in such a 
relatively large number of cases because of the 
fact that the growth was low in all. It was 
chosen frequently because of the fact that the 
abdominal stage of this operation is much 
simpler and less upsetting to the patient than 
that of the combined abdominoperineal exci- 
sion. This made it possible to operate suc- 
cessfully upon a few of the aged or otherwise 
relatively poor risk patients. The combined 
abdominoperineal method was chosen in the 
better risk cases or because the wide extension 
of the tumor made it seem that the posterior 
approach would be inadequate. 

Irradiation treatment cases. Irradiation by 
means of roentgen rays, radium alone, or both 
combined was used in 19 cases. Of these, 7 pa- 
tients were treated by deep roentgen ray only. 
The remaining 12 patients were given radium. 
In 3 of the latter supplementary roentgen ray 
treatment was used. The method of treat- 
ment varied from case to case, but in the 
majority of the radium-treated cases intersti- 
tial irradiation with platinum needles or with 
gold radon seeds was used. The roentgen ray 
treatment was usually used only with palli- 
ation as an object and was usually not given in 
doses of larger than 1500 to 2500 roentgen 
units. Two patients only were treated heavily 
with doses of 5400 roentgen units and 7500 
roentgen units respectively. In all 3 cases in 
which both forms of irradiation were used, the 
treatment was begun with radium and x-ray 
was used to treat recurrent disease or metasta- 
ses to the groins. 

Choice of treatment. The choice between 
operative and irradiation treatment was made 
on the basis of the merits of each case. In gen- 
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TABLE III.—GROSS CHARACTERISTICS OF THE 
TUMOR IN THE PATIENTS SUBJECTED TO 
RADICAL OPERATION 


Colostomy Combined 











and posterior abdominoperineal 
excision excision Total 
Ie Sirs cctn ati seas 5 8 13 
Large but not invad- 
ing adjacent tissues 4 6 10 
Large, invading vagi- 
na or adjacent tis- 
Oe Cee fe) 13 23 
Wot stated. . .......... ° 2 2 
| A 19 29 48 


eral, radical excision was used in any case in 
which the patient was a reasonable risk for 
surgery and also in all those with a growth too 
large or too inaccessible for radium unless it 
was inoperable, when roentgen ray treatment 
was given. In a few cases, however, the deci- 
sion in favor of the use of radium was un- 
doubtedly made because of the clinician’s pre- 
ference for this method in a low, fairly acces- 
sible epidermoid carcinoma of the anal canal. 
In the last analysis, the judgment and experi- 
ence of the individual surgeon in charge were 
what determined the decision in each case. 


RESULTS OF TREATMENT 


Chart 2 shows the results of treatment in 
this group . Of the 77 cases of epidermoid car- 
cinoma of the anal canal and rectum which 
constitute the basis of this study, the end- 
result is known in 75 cases. Taken as a whole, 
the results are discouraging especially when 
compared with those obtained in the adeno- 
carcinoma group. In a very carefully followed 
series of cases of carcinoma of the rectum, in- 
cluding every patient seen by him, Dr. D. F. 
Jones reported 26.2 per cent of all the patients 
he had seen to be alive and apparently well at 
the end of 5 years. In the group of epidermoid 
carcinomas reported here only 13 patients 
lived 5 years or more free from disease, repre- 
senting a possible 5 year cure rate of approxi- 
mately 17.3 per cent of the entire group. 
Whether or not this relatively poor result is re- 
lated in any way to the fact that in the epider- 
moid group an appreciable number of patients 
were treated by irradiation methods instead of 
by radical surgery is not certain. But this con- 
tention is in part substantiated by this report. 
It is probable that if a larger proportion of pa- 








Chart 2. End-results in 77 cases of epidermoid carcino- 
ma of the anus and rectum. 


tients had been operated upon, a higher per- 
centage of cures would have been obtained. 

Surgical treatment. The 3 patients who were 
treated by colostomy alone died of their dis- 
ease, but 1 survived almost 2 years. 

Both of the patients who were treated by 
local excision of a small lesion died of local re- 
currence and distant metastases, one after 2 
years and the other 3 years after operation. 

In Dr. Jones’ report based upon all his cases, 
including epidermoid and adenocarcinoma 
types, radical operation resulted in 55 per cent 
of 5 year cures (2). In the present series of epi- 
dermoid carcinoma of the anus and rectum, of 
the 48 patients operated upon radically (includ- 
ing both abdominoperineal and colostomy and 
posterior excision techniques), 12 patients lived 
5 years or more without disease. If we exclude 
3 patients whose operations were performed less 
than 5 years ago and 2 who are untraced, a 5 
year cure rate of the operative cases of 28.8 
per cent is observed. This should be compared 
with the 17.3 per cent for the group as a whole. 
This result might be improved if the abdomin- 
operineal excision were used in all of the cases 
instead of the colostomy and posterior exci- 
sion, which never results in the removal of as 
much of the area of lymphatic spread as the 
former procedure and which in Dr. Jones’ ex- 
perience with carcinoma of the rectum as a 
whole resulted in only 37.7 per cent of 5 year 
cures as compared with 55 per cent in the com- 
bined abdominoperineal excision group. 

Chart 3 summarizes the results of radical 
operative excision in the 46 cases in which the 
end-result is known. Twelve are classified as 
cured. The survival period in this group varies 
from 6 to 16 years. In 6 of these cases the 
growth was large and locally invasive. In the 
remaining 6 cases the tumor was small, but in 
2 of these there was definite evidence of inva- 
sion of adjacent tissues. In 9 of the 12 cases 
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Chart 3. Results of radical surgery in 48 cases of epider- 
moid carcinoma of the anus and rectum. 


the tumor was classified as grade 3 malig- 
nancy histologically. Eight were operated upon 
by the abdominoperineal method (one stage) 
and 4 by the colostomy and posterior excision 
technique (two stage). It is interesting that 
all those patients who were operated upon by 
the colostomy and posterior excision technique 
survived an unusually long period of time (8, 
14, 15, and 16 years respectively). 

Three patients are alive and apparently well 
less than 5 years after operation. These are 
not yet classified as cured. 

The remaining 31 patients are dead. Among 
this group there were 5 operative deaths. Two 
of these were caused by acute small intestinal 
obstruction. Both occurred before the inven- 
tion of the Miller-Abbott tube. In each case 
an enterostomy performed for the relief of the 
obstruction was unsuccessful. Today with the 
prompt use of a Miller-Abbott tube these 
deaths might be prevented. One patient died 
of pyelonephritis, another of pulmonary edema, 
and the fifth patient succumbed to postopera- 
tive pneumonia. 

Of the remaining 23 deaths, all of which oc- 
curred in less than 5 years following radical sur- 
gical removal, there were 14 patients in whom 
there was a definite local recurrence of the 
growth, but there were 9 in whom death occur- 
red from metastases without any sign of a local 
recurrence of the disease. In other words, as a 
result of surgery there was good local palli- 
ation; that is, freedom from recurrence in 21 


TABLE IV.—DISTRIBUTION OF METASTASES IN 
23 CASES IN WHICH THE LOCATION IS KNOWN 


Inguinal nodes. ‘ ae 16 
Mesenteric nodes 5 
Liver BY ios MR Racer toe Seer ones Ne 2 
Spine ey Tee er ie 2 
Lungs PT RT Pe ee I 





Chart 4. Results of irradiation treatment in epidermoid 
carcinoma of the anus and rectum. 


cases. Twelve of these were cured and 9 died 
of distant metastases without local recurrence 
of the disease. This fact should be kept in 
mind when comparing the results of surgery 
with those of irradiation treatment. 

The location of distant metastases in the 23 
patients who died of recurrent or metastatic 
disease following radical extirpation of the 
growth is summarized in Table IV. As one 
would expect, there was a high incidence of 
metastases to the groins in this group of cases 
because of the lymphatic communications 
which exist between the anus and the inguinal 
nodes (16 of 23 cases). 

Irradiation treatment. Some form of irradi- 
ation treatment was used in 19 cases (Chart 
4). It would be interesting and valuable to be 
able to say just why this method was chasen in 
each of these cases, but from the records this 
cannot always be done with certainty. An at- 
tempt was made to obtain this information 
from the surgeons in charge, but after the pas- 
sage of several years it is often difficult to re- 
call just what the reasoning was. Obviously 
some of the cases had reached the stage of local 
inoperability and the choice in favor of irradi- 
ation was made merely in the hope of produc- 
ing some degree of palliation. This was true of 
the majority of the x-ray treated group, 3 o/ 
whom already had groin metastases when they 
were first seen. In many cases it was because 
the surgeon believed that as a result of either 
advanced age or poor general condition, the 
patient would not survive a radical operation. 
Some of these patients if seen today would un- 
doubtedly be operated upon because of the im- 
provements in anesthesia and general preoper- 
ative and postoperative care which have 
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increased the operability of all types of rectal 
or colon carcinoma. Some of these patients, 
however, were treated with radium in the be- 
lief, which seems to be held by certain surgeons, 
that these tumors, like epitheliomas of the 
skin, respond favorably to the effects of irradi- 
ation. The truth of this belief remains to be 
proved by those who subscribe to it. A study 
of this group of cases tends to lead one to be- 
lieve that it is erroneous. Chart 4 summarizes 
the results. 

Of the 7 patients who were given x-ray treat- 
ment alone, 3 were inoperable because of me- 
tastases to the groins. In each of these cases 
the growth was a large one, but the remaining 
4 might have been operated upon with better 
prospect of palliation if not of cure. All 7 died. 
None lived more than a year. Two showed a 
slight temporary regression in the size of the 
tumor. In none was there any significant re- 
lief from pain and tenesmus. As a method of 
palliation, therefore, in these 7 cases x-ray 
treatment was a failure. Those treated with 
the 400,000 kilovolt apparatus appeared to be 
no better off than those treated with the 200,000 
kilovolt machine. 

The details of the treatment and the dosages 
used varied from case to case but consisted in 
every instance in the use of platinum needles 
or gold seeds implanted into the tumor or 
around its periphery. Of the 12 patients 
treated, platinum needles were used in 7, gold 
seeds in 5. In 2 of the patients in whom plati- 
num needles were used, seeds were implanted 
as well. The results on the whole were disap- 
pointing. In many of the cases the growth was 
not large. In 7 of the cases the growth was 
small and confined at first to the anus itself. 
In only 3 was it obviously large and in only 1 
of these was it invading adjacent structures. 
In 2 there was no record. The histological 
grade of these tumors was grade 1—1 case, 
grade 2—6 cases, grade 3—4 cases, no grad- 
ing—1 case. 

If these tumors, as some believe, may be ex- 
pected to respond favorably to irradiation 
treatment, the fact that so many of this group 
were small and not yet invading the surround- 
ing structures should have assisted in obtain- 
ing good results. But on the contrary, the 
results were poor. There was only 1 cure. This 


patient is alive and well at the end of 11 years 
after interstitial radiation with platinum nee- 
dles. Her growth was a small one. The lesion 
healed slowly, however, and there was a severe 
local reaction with much pain and tenesmus 
lasting several months. 

In 6 patients in this group there was reason- 
ably good palliation. In these 6 patients there 
was a temporary complete disappearance of the 
growth for from 2 months to 4 years. Two of 
these patients may have been cured of their 
anal carcinoma, but the end-result could not 
be known because both died of some other dis- 
ease. One died 4 years later of a carcinoma of 
the breast. The other died after 2 years of 
gangrene of the foot. In both cases the growth 
was small and both were treated with gold 
seeds alone. 

In 5 cases there was no regression. In all of 
these the pain and tenesmus induced by the 
radium treatment in addition to the discom- 
fort already present made them most uncom- 
fortable. 

Of the 11 patients who received radium 
treatment and were not cured, all are now dead 
(2 of intercurrent disease as stated). The sur- 
vival period in this group varied from 3 months 
to 5 years. These results are most disappoint- 
ing. 


COMPARISON BETWEEN THE RESULTS OF 
THE TWO PRINCIPAL METHODS OF TREAT- 
MENT CARRIED OUT 

Although there were relatively more small 
and locally favorable tumors in the irradiation 
treated group than in the surgical group, the 
results both as to cure and good palliation 
were notably superior in the latter. Radical 
surgery produced cures in 12 of 48 cases (25 
per cent) whereas in the irradiated group only 
1 in 19 was cured (5.2 per cent). In the major- 
ity of the surgically cured patients the growth 
was large and invasive. In the 1 radium cure 
case the tumor was small and not invasive. 
Leaving aside the question of cure, the degree 
and duration of relief from local symptoms is 
important. Here again the results of radical 
surgery are better. In 21 surgically treated 
cases there was no local recurrence. Thus 41.6 
per cent of the patients operated upon experi- 
enced complete relief from the local discom- 
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fort produced by the growth. In only 6 of the 
irradiation treated cases was there even tem- 
porary disappearance of the growth and relief 
from pain. In 1 of these there was a cure. Two 
died of other causes, but in 3 there was a re- 
currence of the disease. There was, therefore, if 
we exclude the recurrent cases, a degree of 
palliation in the irradiation treated cases com- 
parable to that obtained by surgery in only 
15.8 per cent of the group. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


One must conclude, therefore, that irradi- 
ation treatment is not as satisfactory as radi- 
cal surgical excision either as a method of cure 
or as an attempt to secure relief from the dis- 
tressing local symptoms of epidermoid carci- 
noma of the anus and rectum. 
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MANAGEMENT OF JAW FRACTURES 
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HE treatment of jaw fractures and 

associated facial injuries, together 

with severe burns and miscellaneous 

problems of plastic surgery arising in 
the Canadian Army Overseas in the late war, 
was centralized in the plastic surgery division 
of Basingstoke Neurological and Plastic Surg- 
ery Hospital, Royal Canadian Army Medical 
Corps. This plastic surgery service was organ- 
ized and commanded originally by Lieutenant 
Colonel Stuart D. Gordon. The association of 
neurosurgery and plastic surgery in one hospital 
was very valuable because craniocerebral in- 
juries so often were associated with wounds of 
the face and jaws, and in numerous cases the 
plastic surgeon was able to provide full thick- 
ness coverage in loss of skull and overlying 
scalp after debridement by the neurosurgeon. 

In all, around 3,000 patients were treated 
by the plastic surgery service, or between 5 
and 6 per cent of Canadian casualties.” Of 
this number, as might be expected, by far the 
majority followed the evacuation of wounded 
from Italy in the late months of 1943 up to 
“TD” Day and with marked increase after that, 
the work being maintained at a high volume 
until “VE” Day. 

Our experience was varied: In the early 
period it was concerned with training acci- 
dents, with wounds essentially of civilian 
character, and casualties the result of enemy 
bombing of civilians. To these were added 
definitive surgery in late cases of patients 
arriving from Italy; these patients were treated 
as long as possible before repatriation. Fol- 
lowing “D” Day, until hospitals were estab- 
lished on the Continent there was a period 
when patients came to us relatively untreated, 
though with surprisingly little delay. Subse- 
quently, most of the patients with facial in- 


1There were 18 cases of this type. 
*Based on report of Canadian casualties dated December 28, 
1045. 
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juries received their primary treatment at the 
hands of one or other of two British maxillo- 
facial surgical units under the command, re- 
spectively, of Major Hynes, and Major Fitz- 
gibbon, to whose excellent work we are in- 
debted. 

As mentioned previously, our experience 
covered all phases in the treatment of the jaw 
wound, whether they resulted from simple 
trauma or from missile injury. Statistics 
quoted represent individual patients, not indi- 
vidual fractures of either mandible or maxilla. 
Of the whole series, detailed analysis has been 
made of all those patients admitted between 
January 1, 1944 and July 15, 1945, with the 
exception of those who died or those who re- 
quired bone grafts. The figures shown in the 
tables suffice to exemplify typical features of 
treatment and complications. 


TABLE I.—PATIENTS WITH JAW WOUNDS 
JANUARY 10944 TO JULY 1945 
N 
cases 
.. 369 
» 230 
. 256 
« B53 


Mandibular fractures—All types 
Maxillary fractures 

Mandibular fractures—gunshot wounds. .. 
Mandibular fractures—simple trauma 


MANDIBULAR FRACTURES 


Simple trauma. For purposes of treatment, 
the jaw is arbitrarily considered in four parts: 
condyle, or ascending ramus, including the 
neck; the angle coronoid compound, from base 
of condyle to the last molar tooth; the ramus 
or horizontal ramus; and the symphysis. 

If reduction is accurate and fixation ade- 
quate, these fractures heal well and are united 
in 6 weeks. Union is estimated by clinical 
criteria—no “spring” or pain at the fracture 
site on manipulation or mastication long be- 
fore it can be confirmed radiologically. If in- 
fection occurs, union is delayed for an average 
of 12 weeks. It is in this type of fracture that 
nonunion most often occurs. Fractures of the 


4 


3 
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ramus and symphysis are always compound 
into the mouth, and reduction and fixation 
are urgent if infection is to be avoided. In our 
analysis, a delay of 4 days between fracture 
and reduction, gave marked increase in infec- 
tion. Surprisingly, a firm tooth in the fracture 
line appeared to have little influence on the 
incidence of infection, in fact the evidence 
pointed the opposite way, possibly because an 
alveolar gap may have been created in an 
effort to remove the tooth. Certainly if it 
represented a single tooth in the posterior 
fragment, its utility in maintaining reduction 
was such that it was retained if at all possible. 
It may be that in older patients in civilian 
practice, showing a less ideal mouth hygiene 
than existed among our soldiers, a tooth in the 
fracture line would be less well tolerated, with 
less danger of carrying away alveolus in its 
removal.! 


TABLE II.—METHODS OF FIXATION OF 
MANDIBULAR FRACTURES 


No. 

cases 

Interdental and intermaxillary wiring.......... oe SR 

De I ois ewok hog ok ec i sisewetosencods 88 

eee Ee ae .. 40 

en ES ene 17 

Circumferential wivimg ... ....... 0. .ccecccccvcas. Eat I 
External angle wire to plaster of Paris head cap or to 

errr ee eee 14 


Fixation. In methods of fixation our prac- 
tice differed widely from that of our British 
confreres who treated the majority of patients 
with cast cap splints. Perhaps their predilec- 
tion for splints is due to the loss of teeth and 
irregular spacing of remaining teeth so fre- 
quently found in their patients, even in the 
age group encountered in the Army. We used 
cast cap splints in the same relatively edentu- 
lous type of patient, but in our soldiers the 
loss of teeth almost always coincided with 
their injury. One cannot speak too highly of 
the fine state of mouth hygiene preserved by 
the Canadian Dental Corps in the units of 
our Army. 

We of the plastic surgery service were espe- 
cially fortunate in the caliber of the officers 
attached to us by the Canadian Dental Corps, 
in the early days of the unit Major (later Lt. 


1From an analysis of 233 cases of fracture due to simple trauma 
in this series 1940 to May, 1044. 


Col.) G. Franklin and, later, Lieutenant Colo- 
nel V. Jekill, Major A. T. Roger, M. B. E., 
and Major G. MacDonald, M.B.E. The latter 
two were most intimately concerned with the 
work in the operating room and the wards. 
Each patient was seen by surgeon and dental 
officer in consultation and the method of treat- 
ment determined. In many cases, this was 
carried out by the dental officer until fixation 
was removed and the patient was again seen 
in consultation for final appraisal before dis- 
charge. In all cases, the dental officers as- 
sisted in the routine postoperative care in the 
wards. Patients, with complications from the 
beginning or in whom complications devel- 
oped, were operated on by the surgeon with 
the assistance of dentist to provide fixation. 
In this way, our usual aggregation of 50 or 60 
patients with fractured jaws was under the 
closest observation with a minimum of over- 
lapping. Fracture of the mandible of civilian 
type due to simple trauma is usually of ramus 
(including symphysis) or angle coronoid, and 
the opposite condyle. A condyle fracture 
alone, even in the presence of luxation of the 
head is treated by fixation in good occlusion 
for 2 weeks to prevent shortening on the side 
of fracture. Early mobilization is necessary 
to avoid trismus which is prone to occur in 
such case after prolonged fixation of the jaws. 
Angle coronoid fracture is not likely to be 
compound but the posterior fragment is prone 
to upward and inward displacement with 
consequent malocclusion. Reduction may be 
retained by a bite block and intermaxillary 
fixation but is usually disappointing, both in 
reduction and fixation. Open reduction and 
interosseous wiring is most satisfactory, com- 
bined with interdental and intermaxillary 
(I.D. and I.M.) wires. Pins may be used in this 
type of fracture if preferred. Angle coronoid 
fractures unite freely, but upward displace- 
ment of the posterior fragment must be 
guarded against, for, if present, it seriously 
interferes with fitting of a denture and, some- 
times, with occlusion and mastication. 
Ramus fractures are always compound into 
the mouth. Treatment is urgent on this ac- 
count, though not an emergency, unless 
through bilateral ramus fracture the patient 
is unable to swallow. In such case it is im- 
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portant that he be treated face downward 
until the jaw is fixed to prevent him drowning 
by aspiration of blood and saliva. As previ- 
ously pointed out, a tooth in the fracture line 
should be retained if it is alone or is one of two 
in the posterior fragment and is firm. If the 
ramus is edentulous or the posterior fragment 
is edentulous the fracture must be treated in 
the same way as an angle fracture. In most 
cases of ramus fracture, eyelet wires and inter- 
maxillary wires, or some suitable combination 
of arch wire, or arch bar, and intermaxillary 
wires give satisfactory reduction and fixation. 
The fracture is tested for union in 5 to 6 
weeks, and should not be considered a case of 
nonunion for at least 3 months unless gross 
infection has occurred. 

Nonunion of ramus and symphysis frac- 
tures may be due to failure of reduction and 
fixation, but occasionally it is difficult to ex- 
plain. The chief factor in nonunion is infec- 
tion. Nonunion is to be expected in case of 
bone loss involving the whole depth of the 
mandible. It is not important in the condyle 
except in consideration of adjacent soft tissue 
damage leading to trismus. Movement must 
be started early in from 2 to 3 weeks, to avoid 
such an occurrence. Due to whatever cause, 
nonunion is treated along the lines adopted 
for fracture due to gunshot wounds with loss 
of bone, though, of course, the reconstruction 
is far less formidable. 


TABLE UI.—GUNSHOT WOUNDS OF MANDIBLE 


No. cases 
Gunshot wounds with ramus fracture.............. 154 
Gunshot wounds with condyle fracture............. 37 
Gunshot wounds with angle coronoid fracture....... 65 
Mandibular fracture with bone loss................ 72 
Mandibular fracture with soft tissue loss........... 20 


Gunshot wounds of mandible. ““Bone loss”’ 
is a term used in this group to indicate loss of 
a section or sections, the full depth of the jaw, 
and thus to distinguish the case as a problem 
in treatment different from the fracture due 
to simple trauma. Where a portion of the 
alveolus is knocked off in association with a 
fracture through the body of the bone, simple 
débridement of bone and soft tissue wound 
with closure of the latter to cover the bone and 
with the type of fixation used for a fracture 
due to simple trauma is the treatment. A free 


graft to deepen the sulcus is commonly neces- 
sary before a dental prosthesis can be fitted. 
Similarly, if a piece of bone is fractured from 
the lower border of the ramus, it usually re- 
tains enough soft tissue attachment to provide 
a blood supply and may be ignored. The 
troublesome case is that in which there is 
gross comminution of bone. A thorough dé- 
bridement must be done, that is scrupulous 
removal of all bone fragments with doubtful 
blood supply, of tooth fragments, and de- 
vitalized soft tissue, and complete closure of 
the soft tissue wound. If there is not enough 
soft tissue available inside the mouth for res- 
toration, mucosa must be sewed to skin edge 
over the bone ends. It is quite easy to locate 
and remove bone fragments detached from 
soft tissue in the recent wound, but if they are 
allowed to remain, the wound will suppurate 
and in the presence of the resultant edema, 
granulation, and scar tissue, it may be im- 
possible to locate them. 

Fixation of the fracture with bone loss is 
best -done with sectional cast cap splints if 
teeth are available. Impressions are made for 
these at the time of débridement and they are 
cemented in place 1 or 2 days later, an anes- 
thetic being unnecessary. This splint retains 
the normal relative position of the fragments 
and is the final fixation until union occurs 
after bone graft. In case there are not enough 
teeth available, the alternative fixation is by 
external pins. 

Fractures with any appreciable amount of 
bone loss require a bone graft for union if de- 
formity is to be avoided. In case of nonunion 
of a fracture due to simple trauma, or if bone 
loss is less than % inch, the graft may be of 
medullary chips. The ends of the fracture 
fragments must be freshened and intervening 
scar tissue removed. Enough of the outer cor- 
tex adjacent to the fracture must be removed 
to get free contact between the chips and their 
host. The wound is not drained and a pressure 
bandage is applied for 48 hours to prevent 
any possibility of hematoma. 

Bone grafts in mandibular fractures. In 
larger defects, a combination of cortical bone 
and medullary chips is used. The graft is ob- 
tained from either iliac crest which is exposed 
and split longitudinally for a little more than 





976 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE IV.—BONE GRAFTS IN MANDIBULAR 


FRACTURES 
No. cases 
Gunshot wound bone defects; iliac cortical block and 
EIN a ic ahs ib ale ceag eo ele poe eee ae 7° 
Simple trauma; cancellous graft................... 32 
5 | | ee ee es 102 


the estimated required length of graft. The 
inner half is removed for a depth of about 34 
inch by checking with an osteotome, then, 
with a narrow osteotome, a considerable yield 
of medullary fragments may be obtained. If 
only medullary bone is required, the cortical 
block is driven back into its place. If the 
cortical block is to be used as graft, a moder- 
ate amount of medullary bone is left attached 
to it. The jaw fragments are now exposed 
and prepared as described previously, the 
cortical block is suitably shaped and wired 
firmly to the fracture fragment at each end, 
cortical side out, and small medullary chips 
are packed around its ends and beneath it. 

Penicillin and chemotherapy have marked- 
ly cut down the morbidity in these cases. 
Bone grafting can usually be done 3 to 4 weeks 
after the primary débridement and closure of 
soft tissues instead of in as many months. 
Practically all bone grafts were done in Eng- 
land as a routine measure, in spite of pressure 
of other work, in view of the fact that the jaws 
had to be fixed in occlusion until union was 
procured, and of possible delays in repatriation 
and in resumption of active treatment at 
home. In this way it was possible to avoid 
much discomfort and inconvenience to the 
patient. Actually, firm clinical union was the 
rule in 6 weeks from operation and the major- 
ity of these patients were observed to this 
point. It is probably unwise to send a patient 
on a stormy Atlantic crossing with his jaws 
wired together. 

Complications of bone graft were few: 
There was no case of osteomyelitis of ilium. 
An abscess occurred in the soft tissues outside 
the jaw in 5 cases, but in each case yielded to 
simple drainage and chemotherapy without 
loss of graft. We saw only 1 case of nonunion 
after bone grafting, and 1 other case in a 
repatriated patient is known to us. A com- 
plete survey of these repatriated patients has 
been impossible to date. 


TABLE V.—FRACTURES OF THE MAXILLA 


No. cases 
Tote) panning EOCtte aon 555.5 ne 5 occ ee sieiesins 236 
Maxillary sinus “‘clean-out” Caldwell-Luc........... 75 
ee ee rere 19 
Nonunion of mid third fracture?................... I 


1Series of cases January, 1944 to July, 1045. 
2Union secured with bone graft. 


Trismus is rarely troublesome in mandibu- 
lar fractures but is a feature in fractures and 
gunshot wounds of the condyle and coronoid. 
It is most common in what appear to be 
relatively simple through and through wounds 
of the middle of the face from bullets. Prob- 
ably the mechanism is the same in both cases 
and is due to side to side adhesion of muscle 
and fascial planes. It can be avoided by early 
mobilization but, once established, is very 
difficult to overcome. Forced mobilization 
under anesthesia only results in recurrence in 
aggravated form; dental exercisers are disap- 
pointing; the best results are from graduated 
bite blocks worn 24 hours daily until the open- 
ing is enough to admit solid food. 


MAXILLARY FRACTURES 


Fractures due to simple trauma range from 
fracture of a portion of the alveolus to com- 
plete separation of the maxilla from the skull, 
the mid third fracture or floating maxilla so 
often seen in motor cycle accidents and fre- 
quently complicated by being comminuted 
through palate and alveolus. The alveolar 
fracture is easily treated by wiring the teeth 
in occlusion. The more severe type requires 
repair of the mucoperiosteum of the palate, if 
this bone is broken, and in addition to inter- 
dental and intermaxillary wires, a plaster of 
Paris chin cradle and head cap connected by 
two lateral rods adjustable through universal 
joints. The problem of insufficient remaining 
teeth is met by wiring a Gunning splint to the 
alveolus. The simple alveolar fracture unites in 
3 weeks; the more severe fracture requires fix- 
ation for 4 to 6 weeks. Infection and nonunion 
are rare. 

When a missile traverses through the cheek 
and maxillary sinus and lodges, perhaps, in 
the pterygoid fossa or the neck on the oppo- 
site side, it is usually quite easy to remove it 
by following the track or by making a counter- 
incision in the neck. We felt that removal was 
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wise for fear of infection from the sinus and 
danger of secondary hemorrhage from the 
large vessels of the neck. Many bone frag- 
ments were driven into the maxillary sinus, 
and débridement and closure of the wound 
were combined with a Caldwell-Luc antros- 
tomy when the antrum could be cleaned out 
and indirect drainage of the wound track pro- 
vided by making a large window into the nose. 

In cases in which the missile traversed the 
face and which we termed a “blow-out”’ be- 
cause of the wide destruction of soft tissue of 
the cheek at the site of exit, careful débride- 
ment of the wound was done, free drainage 
into the nose provided from both maxillary 
sinuses though this was usually present from 
the nature of the wound, and every effort 
made to close the cheek wound by undermin- 
ing or by rotating a cheek flap. No attention 
was paid to lining in such case in the hope that 
it would regenerate from the antral mucosa, 
and this appeared to be the case. Careful dé- 
bridement of bone and devitalized soft tissue 
and avoidance of dead space are essential. In 
some cases, especially if a good deal of the 
zygoma was lost, dead space was obliterated 
by rotating a flap of temporal muscle. Peni- 
cillin and chemotherapy undoubtedly are of 
great assistance to the natural defensive forces 
against infection, but are of no avail unless dé- 
bridement is scrupulous and fluid collection is 
avoided. Hemorrhage, often severe in this lo- 
cation, is usually controllable with fibrin foam 
but in a few cases it was necessary to ligate 
the external carotid artery. 


TABLE VI.—COMPLICATIONS OF FACIAL 


WOUNDS 
Secondary hemorrhage.................. ni 
Osteomyelitis............ I5 
Tracheal obstruction (tracheotomy) .... 34 
Gastrostomy required............. 5 I 
Eye enucleation or evisceration................ 66 
WP MR oats voyisicein en oe ere athe a wat 


COMPLICATIONS IN FACIAL WOUNDS 


The relative rarity of secondary hemorrhage 
is remarkable. Intramuscular penicillin was 
started with the first treatment of our casual- 
ties and was continued in regular dosage 
throughout evacuation to base hospital. In 
no case did we find spreading infection on 


arrival, and to penicillin treatment and to 
careful débridement must be attributed the 
rarity of secondary hemorrhage. Tracheo- 
tomy was wisely done by the maxillofacial 
surgical unit in all cases in which there was any 
doubt of airway obstruction during evacuation. 
It was only occasionally required otherwise. 

Operation in these cases is not an emer- 
gency measure unless because of hemorrhage, 
respiratory obstruction, or inability to swal- 
low. In fact it should be deferred for a few 
hours, for on arrival the patient is tired, cold, 
and hungry. Clinical check is followed by 
immediate x-ray examination in those cases 
in which high priority for operation is indi- 
cated. Removal of dirty, blood-caked cloth- 
ing, a hot bath, hot nourishing fluids, and a 
sedative lead to a few hours of sleep and relief 
of “battle fatigue,” and make the patient a 
much better operative risk. In case clinical 
examination of the chest, checked by radio- 
logical examination if necessary, shows evi- 
dence of aspirated fluids, these are removed 
through a bronchoscope before operation. 

Credit to Major R. A. Gordon, our anes- 
thetist, and his staff cannot be too high. Pre- 
operative resuscitation was under his super- 
vision, and he was continually alert for post- 
operative pulmonary complications. He fre- 
quently had occasion to aspirate large amounts 
of blood and mucus saliva from the lungs be- 
fore operation, and in this way and in prompt 
bronchoscopic cure of collapse of the lung 
when it occurred after operation, chest com- 
plications were avoided. Blood transfusion 
was done freely during operation, for it was 
found more economical to keep the patient 
out of shock than to resuscitate him when 
shock had already taken place. These oper- 
ations were frequently prolonged and often 
attended with a good deal of unavoidable 
hemorrhage. 

There was only 1 death in our cases of jaw 
and facial wounds: 

Private L. S., G41607. Shell wound enemy action. 
Wounds consisted of compound fracture of right 
humerus, both jaws, and chest received July 28, 1944. 
Treatment No. 5 maxillofacial surgical unit, débride- 
ment of arm and plaster cast, débridement of jaw and 
face and intermaxillary fixation were carried out. He 


was admitted to Basingstoki Neurological and Plastic 
Surgery Hospital August 5, 1944. Patient was 








very ill but as x-ray examination showed multiple 
bone and tooth fragments in the fractures of both 
jaws, and the previously sutured facial wounds were 
partially separated exposing bone, operation was 
carried out. Two bottles of blood were given during 
operation. Operation consisted of débridement of 
tooth and bone fragments from both jaws, inter- 
osseous wire to lower jaw, débridement of soft tissues, 
and repair to cover exposed bone. His condition was 
not good enough to permit taking care of the arm 
fracture. Penicillin was given in 100,000 units daily; 
sulfathiazole grams one every 4 hours for 5 doses; 
intravenous glucose saline 5 per cent, 3,000 cubic 
centimeters daily. Condition was improved until 
August 9 when he became confused mentally and 
lethargic. He vomited occasionally. Urinalysis was 
2 plus albumen, red blood cells and white blood cells, 
nonprotein nitrogen 436. Steady deterioration and 
uremia occurred resulting in death on August 16, 
1944, nonprotein nitrogen 450. 

This man had had 12 transfusions before he was 
admitted to our care. Necropsy showed his kidney 
tubules plugged with blood. It was a remarkable 
feat that our soldiers were supplied with blood so 
freely. Even at our level, only Type O blood was sup- 
plied. Transfusion accidents were very rare, and in 
our experience this was the only case in which there 
was a fatality. 


FEEDING ROUTINE FOR JAW CASES 


Types of diets. (a) Jaw fluids. (b) Jaw No. 1. 
(c) Jaw No. 2. 

Methods of feeding. Patients with gunshot wounds 
of mouth are fed a completely fluid diet of 1800 
calories, plus a special tube feeding of 800 calories. 
Patients should be fed in a prone position in order to 
prevent regurgitation of the liquids. The patients 
are fed with a rubber tube on the end of a large glass 
syringe or a bulb syringe. 

Jaw fluid diet consists of 1800 calories. If patient 
is able to purse the lips and does not have a paralyzed 
tongue, he may drink the fluids from a feeder. 
Otherwise patient has rubber tube inserted between 
the molars and the cheek and the liquid is poured 
slowly through the tube from a feeder. If opening is 
inadequate, fluids may be forced gently between 
the teeth by a bulb syringe. 

Jaw 1 diet consists of 2600 calories. All the food is 
puréed, and all beverages strained. This diet is fed 
to the patient all the time the splints are on. Patient 
carries the puréed food to the lower lip by spoon, and 
then sucking and pushing (by the finger) gets the 
food into the mouth. 

Jaw 2 consists of 2600 calories. Only the meat 
remains puréed; no raw salads are given. This diet 
is given when the patient has had the splints re- 
moved. 

To all diets is added ascorbic acid, too milligrams, 
and vitamin D oil, % ounce daily. 

The patient must be encouraged to eat the jaw 1 
diet at the earliest possible moment. This jaw 1 diet 
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is better balanced, has more calories, and gives 
greater variety than the fluid diet. The jaw fluid 
diet is used only for 24 to 48 hours, except in the case 
of patients with gunshot wounds and special pa- 
tients who may need fluid diet for a longer time be- 
cause of particular injury. 

It is always important that the food be presented 
to the patients in as attractive a manner as possible 
and that a wide variety of tastes to attract his palate 
be used. 


* SUMMARY 


An analysis of fractures of lower and upper 
jaws is submitted. These fractures were of 
two types, namely, civilian type and those due 
to gunshot wounds. Types of fixation are in- 
dicated in their respective frequency of em- 
ployment. 

With careful débridement associated with 
penicillin and chemotherapy and by carefully 
planned closure of soft tissue wounds, it was 
possible to avoid much soft tissue deformity. 
Similarly, in comminuted fracture of the 
mandible, treatment consisted of careful dé- 
bridement of all planes of the wound espe- 
cially aimed at removal of any bone fragment 
without soft tissue attachment or with doubt- 
ful blood supply, obliteration of dead space, 
and complete closure of the overlying soft 
tissue without drainage. Following this pro- 
cedure, there was rarely any further sign of in- 
fection necessitating further débridement. 
Bone grafting was done within a month after 
primary closure in those cases in which it was 
indicated, and was practically always success- 
ful with minimal complications. 

Secondary hemorrhage was rare, probably 
due to adequate surgery and avoidance of in- 
fection. Penicillin and chemotherapy are of 
great value in limiting infection, but the great- 
est factor is still careful surgery. 

In civilian type fractures with nonunion or 
in fractures with a gap of less than % inch, 
bone graft was of medullary chips alone from 
the iliac crest. In larger gaps, a block®of cor- 
tical and medullary bone was wired firmly to 
both fragments of mandible, supplemented by 
medullary chips beneath it and around the 
ends. 

Some practical suggestions regarding the 
care of wounds of this kind and regarding 
dietary requirements are included. 
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SURGERY OF THE POSTERIOR INTEROSSEOUS BRANCH 
OF THE RADIAL NERVE 


Analysis of 58 Cases 


JOHN H. MAYER, Jr., Captain, M.C., Kansas City, Missouri, and 
FRANK H. MAYFIELD, Lieutenant Colonel, M.C., Cincinnati, Ohio 


‘V ESIONS of the posterior interosseous 


RI branch of the radial nerve have been 
5 considered unamenable to surgical re- 
Kd 5 


pair by many surgeons. Reluctance 
ti attempt repair has been based on the belief, 
fi:st, that gaps could not be overcome because 
oi the straight course of the nerve; second, 
tat widespread arborization prevented end- 
to-end suture; and third, that tendon trans- 
plantation provides an adequate substitution 
with a much shorter convalescence. Experi- 
ence in the Neurosurgical Section at Percy 
Jones Hospital Center indicates that these ob- 
jections are not valid. 

The primary purpose of this paper is to pre- 
sent the data from 58 patients treated surgi- 
cally. These data demonstrate that surgical 
repair may be accomplished satisfactorily in 
a high percentage of cases and that the results 
justify the attempt. It is our further purpose 
to discuss in some detail the diagnosis and sur- 
gical treatment employed. 


ANATOMY 


The radial nerve, after giving off motor 
branches to the extensor carpi longus and 
brachioradialis, divides just distal to the elbow 
into its two terminal branches, the superficial 
radial nerve and the deep or posterior interos- 
seous branch. The latter nerve then passes 
deep to the extensor carpi longus and enters 
the fibers of the supinator muscle. Coursing 
obliquely around the head of the radius it 
emerges from the supinator fibers on the pos- 
terior aspect of the upper one-third of the fore- 
arm. Textbooks of anatomy depict immediate 
branching of the nerve as it leaves the supina- 
tor fibers. In our experience it often arborizes 
1 or more inches below the supinator muscle. 


Read before Surgical Conference, Sixth Service Command» 
July 28, 1945, Chicago, Illinois. 


The nerve supplies the extensor communis 
digitorum, extensor carpi ulnaris, extensor pol- 
licis longus and brevis, and abductor pollicis 
longus. No significant sensory component is 
present in the nerve. 


DIAGNOSIS 


Paralysis of the muscles which this nerve 
supplied produces a characteristic deformity 
of the hand (Fig. 1). Dorsiflexion of the wrist 
is preserved by the extensor carpi longus. Pa- 
ralysis of the extensor communis digitorum 
renders extension of the proximal phalanges of 
the fingers impossible. Extension of the distal 
phalanges is preserved, since this movement is 
performed by the interossei and lumbricales. 
Paralysis of the extensors of the thumb pre- 
vents active extension of all joints of the 
thumb and paralysis of the long abductor pre- 
vents abduction of the thumb in the plane of 
the palm. The thumb in repose assumes a po- 
sition of slight flexion being immediately ven- 
tral to the index finger. When forceful exten- 
sion of all digits is attempted, apparent exten- 
sion of the index finger may be accomplished 
in a passive manner by strong contraction of 
the adductor and the opponens pollicis. 


SURGICAL TECHNIQUE 


Exposure of the deep branch of the radial 
nerve is secured through an incision (Fig. 2) 
overlying the fascial plane between the brachi- 
oradialis and biceps muscle on the lateral as- 
pect of the distal portion of the upper arm, ex- 
tending lateral to the antecubital fossa and 
over the posterior aspect of the upper portion 
of the forearm between the brachioradialis and 
the extensor carpi radialis. The radial nerve is 
identified between the brachioradialis and the 
biceps tendon and dissected downward to the 
site of injury. Care must be taken to preserve 
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Fig. 1. Typical deformity on attempted extension of all 
digits in paralysis of posterior interosseous nerve. 


the motor branches to the brachioradialis and 
extensor carpi longus. The nerve is then 
picked up immediately below the supinator 
fibers by separating the extensor carpi longus 
and extensor communis digitorum. The proxi- 
mal neuroma and distal glioma are resected 
back to healthy fascicules. Gaps measuring 
up to 5.0 centimeters are easily overcome by 
freeing the nerve up to its parent trunk and 
flexing the elbow to go degrees. Anastomosis 
is accomplished with sutures of .oo3 tantalum 
or No. ocoocco black silk placed through the 
epineurium of the divided nerve ends. No 
stay suture has been employed except in cases 
in which tension on the suture line was 
thought to be unduly great. Tantalum foil 


M_ biceps 









M. brachialis 


M._brachioradialis 
a IY extensor carpi rodialis 
longus 


ba. supinator, cut 





Fig. 2. Surgical exposure. A, Line of incision—forearm 
prone, elbow flexed; D, line of incision—elbow straight; C, 
diagram of course of nerve with arm in position A; B, in- 
cision open—nerve exposed. 


Fig. 3. Full recovery of all muscles 10 months after 
operation. . 


has not been used. The elbow is immobilized 
in the flexed position by means of circular 
plaster with the forearm in slight pronation, 
the wrist in cock-up, and the fingers and 
thumb free. The plaster is removed in 4 to 5 
weeks and immediate physiotherapy is begun 
without restriction upon the rapidity with 
which complete extension of the elbow is se- 
cured. 
RESULTS 

Of the 58 patients (Table I) subjected to 
surgical exploration of the deep branch of the 
radial nerve, neurorrhaphy was done in 39; in 
2 cases it was necessary to repair the divided 
nerve by means of an autogenous graft ob- 
tained from the superficial radial nerve; the 
nerves in 14 cases required neurolysis only. In 
3 cases, for reasons which will be described, it 
was impossible to secure repair of the nerve. 

For appraisal of results the patients have 
been divided into two groups; group I, in- 
cludes cases in which repair was performed 
prior to May 1945; group II, those cases in 
which repair has been carried out since that 
time. Though 2 of our patients have shown 
earliest signs of recovery during the seventh 
and eighth months, we have included for final 
evaluation all cases in which repair was ef- 
fected 6 months or more prior to this report. 
Of the 37 cases comprising group I, neurolysis 
only was performed in 9, end-to-end suture in 
24, the use of an autogenous graft to overcome 


TABLE I.—SURGICAL EXPLORATION OF POSTER- 
IOR INTEROSSEOUS NERVE, OCTOBER 1043 
TO OCTOBER 1945 


Group I Group II 
6 mos. or more Less than 6 mos. 


Type of repair postoperative postoperative Total ¢ ses 
Neurorrhaphy.... 24 15 39 
Repair with graft. 2 ° 2 
Neurolysis....... 9 5 14 
Irreparable. ..... 2 I 3 
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Fig. 4. Partial recovery demonstrating residual paralysis 
extensor and long abductor of thumb 61% months after 
eration. 


cap in the nerve in 2, and complete failure to 
secure repair in 2 cases. 

The deep branch of the radial nerve, being 
purely motor, lends itself to simple evaluation. 
We have divided our patients into those who 
have obtained what we call full recovery (Fig. 
3), in whom all the muscle groups supplied by 
the deep branch of the radial nerve function 
with at least 50 per cent of normal motor 
power; partial recovery (Fig. 4), in whom re- 
covery in some, but not all, of the muscle 
groups supplied by the nerve has taken place, 
or in whom all muscle groups have recovered, 
but one or more of them in a defective manner 
(Fig. 5). 

Evaluating the cases of neurorrhaphy ob- 
served longer than 6 months after operation 
(Table II), in the 26 patients so treated full 
recovery has been obtained in 19 or 72 per cent 
of the cases. Partial recovery has been noted 
in 3 cases, and failure of any evidence of mus- 
cle return in 4 cases. Two of the patients with 
partial recovery were operated upon less than 
8 months ago and further evidence of recovery 
in the muscles still paralyzed is anticipated. 
It should be noted that the 26 cases considered 
for evaluation of end-result includes the 2 pa- 
tients in whom graft was necessary to secure 
repair. 

DISCUSSION 

The data leave little doubt about the feasi- 

bility of repairing this nerve in a high percent- 
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Fig. 5. Partial recovery demonstrating residual partial 


paralysis of extensor communis digitorum 7 months after 
operation. 


age of cases. Attempt to repair the divided 
nerve met with failure in 3 cases, representing 
6 per cent of the total group. One of these pa- 
tients had been struck by fragments of a phos- 
phorous shell and had, in addition to the soft 
tissue damage caused by the metal fragments, 
extensive phosphorous burns of the proximal 
third of the forearm. The area normally oc- 
cupied by the deep branch of the radial nerve 
was replaced by such dense scar tissue that 
identification of the nerve was impossible. 
The remaining 2 cases of failure were in pa- 
tients with extensive soft tissue damage and 
severe comminuted fractures of the upper end 
of the radius with generous callus formation. 
In these cases, as in the first, scar tissue and 
callus replaced the area through which the 
deep radial nerve coursed. 

The 4 patients in whom repair was secured, 
but in whom recovery has not taken place, de- 
serve special consideration. In 1 of these pa- 
tients, E. S., the original injury to the nerve 
was incurred 3 years prior to surgical explora- 
tion, and was the result of a surgical accident 
during operative removal of the head of the ra- 
dius in civilian life. Because of the long period 
of time which had elapsed prior to repair of the 
nerve, only 4 months postoperative observa- 
tion was allowed before tendon transplanta- 
tion was undertaken, for at that time electri- 
cal reactions indicated complete denervation. 
In the second patient, A. M., end-to-end anas- 


TABLE II.—RESULTS FOLLOWING NEURORRHA- 
PHY OBSERVED 6 MONTHS OR MORE POST- 
OPERATIVELY—TOTAL CASES 26 


No. of Per cent 
Degree of recovery cases of cases 
(oe | eee 19 72 
Partial récovery..............- ; 3 12 
a RE epee a ras 4 16 











tomosis was performed, but with considerable 
tension present on the suture line. This man 
failed to recover and at reoperation, 3 months 
ago, the suture line was found to have separa- 
ted, and reanastomosis was carried out. A 
third patient had a 9 centimeter gap in the 
nerve following resection of the neuroma and 
glioma and anastomosis was accomplished 
only with considerable difficulty and with 
gross interstitial fibrosis still present in the dis- 
tal segment of the nerve. This man has not 
recovered 7 months following the procedure 
and it is felt that the prognosis for recovery is 
not good. In the fourth patient a 3% centi- 
meter autogenous graft was employed to re- 
pair the nerve. Tendon transplantation has 
been performed in this man 5 months after 
operation because of the poor prognosis which 
we considered the graft to entail. 

Of the 2 cases in which autogenous grafts 
were employed, one has shown full recovery 
beginning 8 months following operation, a 2.0 
centimeter autogenous graft having been em- 
ployed. 

In the cases of recovery the only residual 
disability has been slight motor weakness, and 
the condition probably will approach normal 
with time and use. There can be no doubt 
that function following repair of the nerve is 
superior to the results ordinarily achieved with 
tendon transplantation. 

The frequent and complete recovery follow- 
ing neurorrhaphy of the deep branch of the 
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radial nerve appears to exceed that obtained 
with other nerves. This perhaps is explained 
by the fact that it is a pure motor nerve and 
because the muscles it supplies perform com- 
paratively crude movements. The latter may 
mask minor defects in motor recovery more 
obvious in finer movements such as those me- 
diated through the intrinsic muscles of the 
hand. 


SUMMARY AND CONCLUSIONS 


The data from 58 operations on patients 
with paralysis of the posterior interosseous 
branch of the radial nerve have been pre- 
sented. These cases have been divided into 
two groups for analysis, based on time elapsed 
since operation. In 26 cases more than 6 
months have elapsed since operation, in 15 
cases less than 6 months. 

Of the 58 cases in which exploration was 
carried out, end-to-end suture was accom- 
plished in 39, in 2 autogenous grafts were re- 
quired, neurolysis was done in 14, and repair 
was impossible in 3. 

Twenty-six patients with end-to-end suture 
have been followed more than 6 months. 
Nineteen, or 72 per cent, of them show com- 
plete recovery, 3 partial recovery, and 4 fail- 
ure. 

These results warrant the conclusion that 
repair can be done in most cases and that ten- 
don transplantation is not justified as a pri- 
mary procedure. 
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HISTOPATHOLOGY OF THE GASTRIC SEMISQUAMOUS 
EPITHELIAL LAYER 


FREDERIC DURAN-JORDA, M.D. (Barcelona), Manchester, England 


AVING described previously (1, 2), 
the semisquamous epithelial layer 
(Fig. 1) which covers the normal 
gastric and intestinal mucosae, we 

ale now going to describe the different histo- 

pethological syndromes found by making a 

st idy of a fair number of resected specimens 

of stomach. 


PATHOLOGY OF THE GASTRIC SEMI- 
SQUAMOUS EPITHELIAL LAYER 


[he specimens were carefully studied for 
the presence of all abnormalities, principally 
erosions, and afterward we took a photographic 
record of the fresh specimen, or made a schem- 
atic drawing, so that after formalin vapor 
fixation we could select the parts which ap- 
peared to be pathological in the fresh speci- 
mens. We adopted this procedure because 
alter fixation the mucosa assumes a dark 
brownish color, and small alterations and 
erosions fade out and are very difficult to find. 

Erosions. We studied the erosions very 
carefully as we hoped to gain a better under- 
standing of the problems of ulceration through 
these small, gastric lesions. In the first place, 
we supposed that any erosion indicated a pre- 
ulcerative process, or was actually a very tiny 
ulcer, and we were extremely careful to avoid 
the neglect of any details. We selected the 
whole portion containing the erosion for study 
and made it into a paraffin block for serial 
section. As a result of this, we have been able 
to describe the full meaning of erosions, that 
is, the erosions which represent preulcerative 
processes, and the erosions which represent 
the postulcerative processes, and which will be 
described later. 

Preulcerative erosions. Our observations 
made during the study of the preulcerative 
lesions disagree completely with the descrip- 
tions of the same process as given by different 
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authors, as they have not been able to con- 
sider the significance of the semisquamous 
epithelial layer when making a study of these 
lesions. 

Our investigations of the preulcerative le- 
sions have brought us to the conclusion that 
they have two typical characteristics: One is 
the lesion of the semisquamous layer itself, 
and the other is in the mucous membrane. 

The lesion in the semisquamous layer itself 
is represented by an extensive infiltration of 
round cells and polymorphs which are linked 
by means of a cellular bridge with the sub- 
mucosa, in a similar way to that which takes 
place in ulcerative colitis. This bridge con- 
tains occasionally, small capillaries, and the 
layer may be thick and irregular in appear- 
ance (Fig. 2). 

The lesion in the mucous membrane is char- 
acterized by an intense disorganization of 
these glands and some of them appear to be 
breaking up their morphological structure, 
and there is an extensive infiltration of poly- 
morphonuclear and round cells. It is still 
possible, however, to recognize normal parts 
of the gastric mucosa (Fig. 3). 

Ulcer. The study of ulcers was made by 
means of a similar technique to that used for 
investigation of the erosions, and the whole 
ulcer was embedded in a paraffin block and 
made into sections. We carried out our ob- 
servations on serial sections, and these were of 
great interest, principally in the edges of the 
ulcer at the union between the normal gastric 
mucosa and the ulcer itself. 

As we had expected, we found that the 
semisquamous epithelial layer was missing 
from the gastric ulcers, and by making sec- 
tions of the whole ulcer, it could be appreci- 
ated that the layer disappeared after covering 
the normal mucous membrane at the edges of 
the ulcer, and was absent from the center of 
the ulcer (Fig. 4). In some ulcers, it could be 
seen how the crater contained some slough 
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Fig. 4. 


tissue, and it was doubtful if this really repre- 
sented the semisquamous epithelial layer, but 
further observations cleared up this doubt. 
When the ulcer was stained with thionin it 
could be seen that the crater was full of micro- 
organisms, some of them included in parts of 
the tissue itself, forming what appeared to be 
colonies. When stained with mucin stains, the 
material contained in the crater of the ulcer 
had none of the characteristics of mucus. An- 
other observation we made was that in some 
ulcers there was a foreign body included in the 
crater of the ulcer. Studying the ulcer crater 
by high magnification, it can be seen that the 
semisquamous tissue disappears at the edge as 
an independent morphological structure, and 
the crater itself is formed by an accumulation 
of round cells which are linked together by fi- 
brotic tissue and plasma (Fig. 5). 

After these investigations, therefore, we can 
conclude that the crater of the ulcer is without 
any protection from the semisquamous epi- 
thelial layer. 

At the edge of the ulcer and covering the 
mucous membrane, can be found capillaries 
or venous dilatations, some of them being the 


Fig. 2. Fig. 3. 


Fig. 1. After formalin vapor fixation. The semisquam- 
ous epithelial layer showing a unicellular structure in some 
places. 

Fig. 2. Preulcerative process. Notice the bridge joining 
the semisquamous epithelial layer with the submucosa and 
also the cellular infiltration. 

Fig. 3. Further advancement of the preulcerative proc- 
ess. Observe how the semisquamous epithelial layer is 
joined by bridges with the submucosa. Notice also the dis- 
organization of the mucous membrane. 

Fig. 4. A large, simple ulcer of the stomach. Notice how 
the semisquamous epithelial layer finishes at the edges of 
the ulcer. It is remarkable that the crater of the ulcer does 
not show any mucous material. 


largest vessels we have found in the semi- 
squamous epithelial layer of the gastric mu- 
cosa (Fig. 6). 

The protective function of the semisquam- 
ous epithelial layer is fully demonstrated by 
the study of the process of cicatrization of the 
ulcer. We have divided the mechanism of 
healing and mucous membrane reconstruction 
into 4 parts. 

In the first one we can see how the semi- 
squamous epithelial layer begins to grow from 
the edges and covers the upper part of the 
ulcer, and in some cases a bridge is formed, 
and under the cover of the new layer the mu- 
cous membrane spreads toward the center of 
the ulcer (Fig. 7). 

By the second process the mucous mem- 
brane cells, using the protection of the bridge 
formed by semisquamous cells, form islands 
of mucous cells floating in the space betwecn 
the protective layer and the new mucous 
membrane, and these free accumulations of 
cells will form new glands (Fig. 8). 

The third process can be found in the crater 
of the ulcer itself, where occasionally there ae 
islands of mucous membrane cells which a))- 
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Fig. 8. 





Fig. 11. Fig. 


Fig. 5. A gastric ulcer, at the edge of which it can be seen 
how the semisquamous epithelial layer joins with the crater 
of the ulcer and disappears as a detached body. 

Fig. 6. A large blood vessel at the edge of a gastric ulcer. 

Fig. 7. The edge of a gastric ulcer. Notice how the mono- 
cellular mucous membrane spreads toward the crater and is 
protected by the semisquamous epithelial layer. 

Fig. 8. An island of mucous membrane cells which are 
growing to form new gastric glands, protected by the semi- 
squamous epithelial layer. 

Fig. 9. A patch of glandular tissue in the center of a gas- 
tric ulcer from which the mucous membrane spreads toward 
the edges of the ulcer. 


pear to be protected by semisquamous epi- 
thelial cells, and under this protection they 
are able to begin another process of healing by 
spreading toward the edge of the ulcer (Fig. 9). 

The fourth process is more a process of re- 
construction than a proper healing mechanism. 
From the layer of new mucous membrane cells 
we could see how they project groups of cells 
like fingers, and these projections go toward 
the making of new glands. But in this case, 


12. Fig. 13. 

Fig. 10. The mucous membrane throwing out projections 
which will form new glands. All are protected by the semi- 
squamous epithelial layer. 

Fig. 11. Details of the new unicellular mucous membrane 
layer in which can be seen cells with a cuboid aspect. 
Notice the thickness of the semisquamous epithelial layer. 

Fig. 12. Postulcerative process. Notice the complete 
mucous membrane which is found to be unicellular in some 
cases, and the presence of a strong semisquamous epithe- 
lial layer. 

Fig. 13. Final healing process of an ulcer. Notice what 
appears to be an atrophic mucous membrane, and a com- 
plete semisquamous epithelial layer. 


the whole mucous membrane is fully protected 
by a new semisquamous epithelial layer (Fig. 
IO). 

It is important to mention here that when 
studying the cellular morphology of the new 
healed mucous membrane, one is struck by the 
fact that there are present a large quantity of 
polymorphonuclears, leucocytes, which, by fol- 
lowing exactly the same mechanism of grow- 
ing their protoplasm and loosing their nuclei 
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lig. 14. Pseudoulcer from the pyloric region of a stom- 
ach, which shows a gap in the mucous membrane. Notice 
that the gap is covered by the semisquamous epithelial 
layer, which comes in contact with the Brunner glands. 


as we have studied in the milk and pus cells 
(3, 4), settle there and form the new mucous 
membrane layer. The cells of the new mucosa 
layer have the appearance of cuboid cells with 
a nonmucous protoplasm, very similar to some 
epithelial cells, which form the wall of breast 
cysts, or the glandular cells making up the 
structure of the acini in colloid goiter, and 
later on, these cuboid cells begin their secret- 
ing process and have the aspect of normal 
mucous membrane cells (Fig. 11). 
Postulcerative process. Studying the mech- 
anism of ulcer cicatrization, we could recog- 
nize the difference between an erosion which 
precedes a gastric ulcer, or an erosion which 
follows it. It is necessary again to remark that 
the picture of a postulcerative process has 
been taken by a number of authors to mean a 
preulcerative process. The basic difference is 
that in the postulcerative lesion there is a per- 
fect and what appears to be healthy semi- 
squamous epithelial layer, with some cellular 
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Fig. 15. A gap in the pyloric region which is occupied by 
what appears to be a venous sinus. 


infiltration present, but it is not linked with 
any cellular bridges as we have seen in the pre- 
ulcerative process, and on the other hand, the 
mucous membrane has the appearance of a 
very atrophic mucosa with a very good mu- 
cous cellular layer. Sometimes this is mono- 
cellular and without any other glandular 
structure, and the appearance of the mucous 
membrane cells in cuboid form, as we have 
previously explained in the description of the 
formation of the new mucous membrane 
(Figs. 12, 13). 

Pseudoulcer. It is interesting to find when 
studying different gastric mucosa, how, oc- 
casionally, in different parts of the stomach, 
but principally in the pyloric region, it is pos- 
sible to observe a gap in the mucous mem- 
brane where the whole mucous membrane 
layer is missing, but this part is without any 
cellular reaction of the submucosa, and the 
gap is covered and protected by what appears 
to be a healthy semisquamous epithelial layer. 





Fig. 16. Gastric carcinoma showing ulcerative process. 

Fig. 17. Part of a gastric carcinoma surrounded by gas- 
tric glands with a normal aspect. Notice the semisquamous 
epithelial layer covering the whole structure. 


Fig. 18. Section of tissue removed from a gastric carci 
noma which shows a total disorganization of the gastric 
glands but what appears to be a well defined semisquamous 
epithelial layer. 
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In some cases the spaces where the mucous 
membrane is missing are occupied by large 
blood dilatations, similar to small angioma- 
tous conditions (Figs. 14, 15). This is one of 
the facts which called our attention when we 
began to study the semisquamous epithelial 
layer. The absence of the mucous membrane 
in the pyloric region has been confirmed by 
studying different stomachs, and it appears 
that probably in some gastric mucosae, there 
is an embryonic defect at the point where the 
two different histological structures meet. 
This gives place to a gap in the mucous mem- 
brane. If the gap is a genuine one, it can be 
proved by the fact that the whole of it is pro- 
tected by the presence of a semisquamous epi- 
thelial layer. The study of these pseudoulcers 
convinced us that if histologically, they give a 
very abnormal picture they may have very 
little pathological meaning because (a) there 
is a very good protective layer present and 
(b) there is an absence of any cellular infiltra- 
tion of the gastric wall, which disagrees en- 
tirely with the pathological picture of in- 
flammation. 

After our description of the semisquamous 
epithelial layer which covers the normal gas- 
tric mucosa, and of the layer in different path- 
ological processes, it follows logically that the 
criterion of ulceration should be changed ac- 
cordingly. The presence of an irregular mu- 
cous membrane with a very strong infiltration 
of cells, will signify an ulcer only if the area of 
mucous membrane is not covered by a semi- 
squamous layer, and there will not be an ulcer 
if this layer is present, independent of the con- 
dition of the mucous membrane. We should 
keep in mind that this pathology of the mu- 
cous membrane should be compared to the 
pathology of the skin, that is, as long as the 
stratum corneum is complete there is no ulcer- 
ation, independent of the condition of the 
other strata. 

Carcinoma of the stomach. The carcinomas 
given to us from gastric resections were far 
enough advanced to have given clinical or 
roentgenological signs which warranted their 
resection. For this reason, therefore, we have 
been unable to throw more light on the prob- 
lem as to whether carcinomas always arise 
from an ulcer, or whether they can arise with- 
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out any previous lesion of the semisquamous 
epithelial layer, the mucous membrane layer 
only, being involved. In all our studies of car- 
cinoma, except one, we have always found 
large areas of ulceration, but whether these 
were primary or secondary we are unable to 
say. 

As a result of our investigations we are able 
to describe two histological pictures of gastric 
carcinoma which appear simultaneously in all 
the carcinomas studied so far: (a) Typical car- 
cinomatous ulcers, in which case, in the crater 
of the ulcer can be found carcinomatous cells. 
The ulcer is not protected at all by a semi- 
squamous epithelial layer, and this is similar 
to the process found in the simple gastric 
ulcers (Fig. 16). (b) In the region between 
what appears to be normal mucosa and the 
carcinomatous ulcer, it can be seen that there 
are regions where the mucous membrane 
changes, and appears to pass from normal mu- 
cosa to carcinomatous mucosa, but the whole 
mucous membrane is protected by the semi- 
squamous epithelial layer. This is the area 
where the carcinoma spreads toward the nor- 
mal tissue (Fig. 17). 

In a carcinoma which appeared to have a 
nonulcerative mucous membrane, we found 
that after formaline vapor fixation and sec- 
tion, that the mucous membrane was very dis- 
organized but was covered by a well defined 
semisquamous epithelial layer. This layer 
showed areas of extensive infiltration, and in 
some parts there appeared to be present some 
very tiny ulcers of the semisquamous epithelial 
layer. 

On the whole, this carcinoma was sug- 
gestive of a neoplastic process arising firstly 
from the mucous membrane itself without any 
previous degree of ulceration of the semi- 
squamous epithelial layer. This is the only 
observation we have done, however, in which 
it appears that the primary lesion is in the 
mucous membrane, and there is only second- 
ary involvement of the semisquamous epi- 
thelial layer (Fig. 18). 

I cannot see any possibility of clearing up 
this problem, except for people like the med- 
icolegalists who may be in a position to study 
very early carcinomas from people who have 
been killed by accident, and who may have 
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early carcinomatous changes of the mucous 
membrane which have not arrived at the stage 
of giving clinical signs. Naturally, this exam- 
ination of the gastric mucosa must be carried 
out as soon as possible after death before auto- 
digestion has set in. 


SUMMARY 


We have described the pathology of the 
semisquamous epithelial layer in the preulcer- 
ative processes, the absence of the layer in the 
ulcer itself, the aspect of the layer in the post- 
ulcerative lesion, and also how this layer is 
necessary in the process of cicatrization. We 


have studied the relation of the layer to gastric 
carcinoma. 

Our investigations have enabled us to give 
evidence that the layer plays a very important 
part in the protection of the gastric mucosa, 
as without it the mucosa is destroyed, and 
there is a picture of gastric ulcer. The layer is 
absolutely necessary for the healing and re- 
construction of the histology of the gastric 


mucosa. 
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NOTES ON THE HISTORY OF RESUSCITATION IN THE 
MEDITERRANEAN THEATER OF OPERATIONS 
HENRY K. BEECHER, Lieutenant Colonel, M.C., A.U.S., Boston, Massachusetts 


HE Mediterranean campaign lasted 
30 months and was one of the longest 
undertaken by the United States 
Army since the Civil War. Tragic as 
this was in many ways, it did give the in- 
estimable advantage of time, time to correct 
errors, time to introduce, test, and establish 


good practices. 


THE TREATMENT OF TWO PATIENTS 


Two years and many a medical tour de force 
are spanned by the following 2 cases. It is a 
long stretch from the Atlas Mountains, over 
the Apennines, to the Alps. Not only a treach- 
erous enemy operating in a countryside al- 
ways favorable to him, but mistaken concepts 
of treatment had to be surmounted and new 
procedures introduced in the slow journey that 
was made. There may be some value in re- 
cording why and how and when our practices 
became as they were at the end of the war. 


TUNISIA! 
March 21, 1943 


Infantryman H. was 
wounded by a shell frag- 
ment and tagged at the 
Regimental Aid Station 
at 1100 hours, March 21, 
1943, with the diagnosis 
of compound fracture of 
the left humerus and 
laceration of the left side 
of the chest. 

First aid. Morphine, 
grain 14, was given at 
tr0o hours. Sulfanila- 
mide dressings and a 
Thomas arm splint were 
applied. He was 
promptly sent to the 
Clearing Station where 
I c.c. tetanus toxoid was 
injected and 500 c.c. (2 
units) blood plasma ad- 
ministered. His general 


‘From Report by Major 
(later Colonel) Howard E. 
Snyder (14). 


PO VALLEY? 
April 21, 1945 


Infantryman R., age 
26, was wounded by 
shell fragments at 1300 
hours, April 21, 1945, 
with compound frac- 
tures of the left femur, 
and of both ankles, a 
penetrating wound of 
the chest with hemo- 
thorax and multiple la- 
cerations of the legs and 
the face. 

First aid. In the Col- 
lecting Company at 1315 
hours, 1500 c.c. (6 units) 
of blood plasma was 
given, as were dressings, 
leg supports, and mor- 
phine, grain 44. He was 
evacuated to the Clear- 
ing Station where 20,000 
units penicillin were in- 

*From records of Board For 


The Study of The Severely 
Wounded (6). 


TUNISIA 
condition was not de- 
scribed in his record. 

Hospital entry. At 
some time in the after- 
noon he was evacuated 
to a Surgical Hospital. 
At 1715 hours his blood 
pressure was 110/70, 
with pulse of 120. More 
complete examination 
was carried out here than 
he had had previously. 
It revealed absent breath 
sounds and hyperreson- 
ance on the left. His 
abdomen was rigid and 
tender. At 1745 hours a 
further 500 c.c. (2 units) 
plasma injection was 
given. Fluoroscopy was 
then carried out. A frac- 
ture was found in the 
lower % of the left hu- 
merus with lateral bow- 
ing present. There was 
increased density in the 
left chest with the medi- 
astinum pushed over, 
probably by fluid. A large 
foreign body was seen 
in the stomach region. 

The chest wound was 
sutured. There was no 
evidence of “sucking.”’ 

At the time of the 
fluoroscopic examination 
the blood pressure was 
good and the pulse of 
fair quality. It was 
judged that the patient 
had a combined thoraco- 
abdominal wound with 
ruptured viscusand prob- 
able hemorrhage. Trans- 
fusion and immediate op- 
eration were decided up- 
on. One 500 c.c. blood 
transfusion was given. 
The abdomen was open- 
ed through a long left 
rectus incision. This was 
accompanied by a gush 
of blood and air, with 
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PO VALLEY 
jected, 250 c.c. (1 unit) 
plasma was adminis- 
tered; and because of his 
exceptionally poor gen- 
eral appearance, 1000 
c.c. whole blood was ob- 
tained from the adjacent 
field hospital and given. 
His blood pressure was 
90/60. 

Hospital entry. At 2100 
hours. On arrival his 
blood pressure was not 
measurable, his face was 
pale but warm, the ex- 
tremities cool, and veins 
collapsed. Shock was 
classified as severe. His 
blood volume was meas- 
ured (see below). In the 
ensuing 4 hours he was 
given 500 c.c. (2 units) 
plasma and 2000 c.c. 
whole blood. His blood 
pressure had risen from o 
to 110/65; the pulse 
rate was 138. He re- 
ceived 25,000 additional 
units of penicillin. Oper- 
ation was carried out at 
0330-0600 hours, April 
22 under intratracheal 
nitrous oxide oxygen 
ether. Guillotine ampu- 
tation of the lower third 
of the left thigh was per- 
formed. Débridement 
was made of the extrem- 
ity and chest wall 
wounds, with aspiration 
of 1000 c.c. blood from 
the right pleural cavity. 
Penicillin 25,000 units 
was placed in the chest. 
He was put on nasal oxy- 
gen. Subsequently the 
patient made an excel- 
lent recovery. 

Laboratory notes. At 
2200 hours, April 21: 
Hemoglobin 9.8 grams 
per cent, hematocrit 20, 
blood volume soro. This 
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TUNISIA 


immediate respiratory 
difficulty. A 4 centi- 
meter laceration of the 
dome of the diaphragm 
was found and closed. 
After this the patient’s 
condition improved 
greatly. A 10 centimeter 
laceration of the stom- 
ach near the greater 
curvature was present; 
this was closed. It had 
been caused by a1 by 1 
by 3 centimeter shell 
fragment. The only other 
injury found in the ab- 
domen was a small lacer- 
ation of the spleen. This 
was not bleeding. Twelve 
grams of sulfanilamide 
powder was dusted into 
the abdomen and the in- 
cision was closed. Shortly 
after this the patient de- 
veloped a sucking wound 
of the chest at the site of 
the entrance of the mis- 
sile, previously sutured. 
Closed drainage was es- 
tablished and the wound 
was packed tightly with 
vaseline gauze. The pa- 
tient died at 2315 hours, 
March 21. 

Comment. The patient 
was clearly desperately 
wounded; he was resus- 
citated by 4 units of 
plasma and one blood 
transfusion. Although 
the blood pressure is re- 
corded finally as normal, 
the pulse of rapid and 
only fair quality, gives 
evidence of inadequate 
resuscitation. It is im- 
possible to judge how 
serious the pneumothor- 
ax was that seems to 
have been the cause of 
death or whether a bi- 
lateral pneumothorax 
may have been over- 
looked; however, the fail- 
ure to surmount acci- 
dents during and soon 
after operation is charac- 
teristic of the bled-out 
patient resuscitated by 
plasma, without ade- 
quate blood replacement. 
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is 19 per cent below his 
calculated blood volume 
normal. If corrected for 
fluids administered he 
had lost since wounding 
76 per cent of his normal 
blood volume, and 55 
per cent of his normal 
hemoglobin.! 

Comment. Blood plas- 
ma, 2250 c.c. (9g units), 
and 3000 c.c. whole 
blood were used here for 
resuscitation. (In addi- 
tion, blood was used lib- 
erally in the postopera- 
tive period to overcome 
the acute anemia, and to 
promote wound healing.) 
Penicillin was available 
here but not for the 
earlier case. The tre- 
mendous blood loss em- 
phasizes how dangerous 
it would have been in 
this case to have at- 
tempted to get along on 
plasma alone. Oxygen 
was available and used. 


iWhile these figures are from 
those of the Board for the 
Study of The Severely 
Wounded (6), careful meas- 
urements of blood volume 
were first made in the Theater 
by Lieutenant Colonel John 
D. Stewart and Captain Frank 
Warner: Observation on the 
Severely Wounded in Forward 
Field Hospitals with Special 
Reference to Wound Shock 
(15). 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Most of the serious problems of resuscita- 
tion of the wounded are in fact problems of the 
treatment of shock. Shock, in turn is a dis- 
ability of the circulatory system that parallels 
(is caused by) loss of effective blood volume 
and of hemoglobin. The major problem, then, 
is how can this loss best be overcome, at least 
to the point where the patient can withstand 
transport to, and the necessary surgery at, the 
most forward hospital. The account of resus- 
citation as dealt with here is, broadly speak- 
ing, chiefly a history of blood volume replace- 
ment therapy in the general management of 
the wounded man. The history of resuscita- 
tion in this theater can be epitomized in the 
innovations made and their consequences, in a 
description of several changing trends. Some 
discussion of the goals sought and the errors it 
became necessary to avoid will clarify the 
reasons for the innovations. 

While differences in terminology, in organ- 
ization, in evacuation, in resources technical 
and human vary so from World War I to 
World War II, comparisons are in most cases 
useless; however, the organization and mis- 
sion of Field Hospital 127, in France in 1918, 
are said to have been comparable to that of the 
33rd Field Hospital in the Mediterranean 
Theater in 1943; so the following table can be 
used for the valid illustration of a point: 


Field Hospital 127. Field Hospital 33 


918 1943 
Number of days included 7 30 
Cases admitted......... 256 207 
Deaths without operation 41 ° 
Deaths after operation. . 34 56 


18.8 per cent 


Total mortality rate.... 
18.8 per cent 


Operative mortality rate. 


29.3 per cent 
15.8 per cent 


The interesting point in the table is the fact 
that all patients were prepared for operation 
in the 1943 group, whereas 41 or 16 per cent 
never were considered to be ready for surgery 
and died without operation in 1918. There 
are chances for serious error in this type of 
comparison, but there can be no doubt that 
striking differences in surgical management 
are illustrated here, and that the key to these 
is resuscitation. 


GOALS SOUGHT 


The final statement in Dickinson Richards's 
Harvey Lecture says, “The greatest mis- 
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take is to suggest, as some have done, that 
shock isa problem that has been solved.” (Cer- 
tainly few therapeutic attempts can be said to 
be completely successful.) Dr. Richards’s 
point is a sensible one; but there is*another 
view that must be considered as well. In the 
report of the Board for the Study of the Se- 
verely Wounded, the statement is made, 
“... the results (of this study of battlefield 
casualties) have shown in a useful way what 
appears to be a quantitative relationship be- 
tween blood loss and degree of shock, long 
recognized, but always in need of all the sup- 
port possible in order to outride the ever re- 
curring storms arising from suggestions that 
the cause of shock is mysterious and to be 
explained by toxins or the breakdown of some 
vague but vital force.” To recognize the re- 
lationship of blood loss to degree of shock as 
a practical guide in treating patients is not to 
minimize the interest or the importance of the 
shock problems awaiting study, nor is it to un- 
derestimate the complexity of the mechanisms 
involved in the production of shock; but it is to 
emphasize the importance of applying the 
therapy we know to be effective. Too much 
preoccupation in the clinical treatment of pa- 
tients with the unsolved problems of shock can 
have the indirect but very closely associated 
result of leaving the physician without access 
to adequate necessary equipment for applying 
the therapy well proved to be effective in the 
treatment of shock: blood as needed. This 
was the unfortunate fact in Tunisia. 

A shrewd estimate of the extent to which 
the patient has suffered from his wounds (15) 
is necessary for a correct appraisal of the ther- 
apy needed in order to enable him to with- 
stand transport to the forward hospital. Once 
there, his response to the journey and to sub- 
sequent therapy will give valuable informa- 
tion as to what support he needs to withstand 
the surgery necessary. When the patient has 
been rescued from the condition where organic 
damage may occur as a result of inadequate 
circulation, a very important element in his 
care lies in the correct timing of resuscitative 
measures and of operation. These matters 
have been discussed by Beecher and Burnett, 
1944 (5), and by Beecher (3), 1945. Lalich 
(10) and Lalich and Mason (11) in detailed 


reports described careful studies to aid in ap- 
praising the patient’s condition and to guide 
in determining quantity and timing of fluid 
therapy as well as timing of operation. 


INNOVATIONS AND THEIR CONSEQUENCES: 
TRENDS 


Plasma.' The early difficulties of resuscita- 
tion in Tunisia (described below) are directly 
attributable to a mistaken concept of the lim- 
its of usefulness of human blood plasma. While 
there is no need to dwell upon this fact, long 
since corrected, any account of resuscitation 
would not be complete without some reference 
to it. 

A misconception: The use of plasma was 
suggested by Ward (1918) during the last 
war; but the agent did not become available 
then. Presumably this suggested use grew out 
of the belief that the method of blood trans- 
fusion then available, plus the hazards in- 
volved, offered too great obstacles to the wide- 
spread use of whole blood for resuscitating 
battle casualties, hazards that were too great 
to be allowable. 

In Ward’s communication (19), which was 
in the form of a letter to the editor of the 
British Medical Journal, he said, “There is 
abundant clinical and experimental evidence 
that it is not the corpuscles that are wanted, 
but the ideal fluid for keeping blood pressure 
at the proper level. . . . A man dying from 
hemorrhage is not dying from lack of hemo- 
globin . . .but from draining away of fluid, re- 
sulting in devitalization and low blood pres- 
sure.” 

These incorrect remarks were followed by 
the sensible suggestion that trial of plasma 
should be made and controlled with the same 
number of whole blood transfusions. Apparently 
this was not done. 

Plasma? was recommended in 1939 as “‘an 
ideal substitute for whole blood in the emer- 


1This article was written in Italy with little possibility of check- 
ing the references. All care possible has been taken to insure ac- 
curacy of quotation of spirit as well as of word. If error of fact or 
wrong emphasis has been made in the references given, this can be 
attributed to the circumstances, and is deeply regretted by the 
writer. 

2While one might have concluded, from reading much of the 
literature of the period that the importance of hemoglobin had 
been forgotten, this was not everywhere the case. For example 
Kilduffe and DeBakey (9), emphasized the importance of hemo- 
globin (p. 277). 
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gency treatment of shock and hemorrhage 
from war wounds,” by Tatum, Elliott and 
Nasset (17). Many other references could be 
given along this same line; but there is no 
reason to do so. The changed point of view 
has been so well summarized by De Bakey 
and Carter (8), it may be quoted here rather 
fully: 


“Although the development of plasma has un- 
doubtedly been a great contribution, its usefulness in 
shock therapy can now be viewed in proper perspec- 
tive. Unfortunately, the early enthusiasm that ac- 
companied this development was so forceful that it 
pushed aside sound clinical judgment and led to the 
widespread misconception that plasma could be used 
as an effective and complete physiologic substitute 
for whole blood in the management of shock in the 
seriously wounded. This misconception became so 
firmly entrenched in the minds of both administra- 
tive and professional personnel that it somewhat 
handicapped the organization and development of 
more effective measures for the management of 
shock. With increasing experience in the treatment 
of shock, it became more and more evident that 
plasma could not be used as a complete substitute 
for whole blood. It was found that while seriously 
wounded men could be brought out of shock with 
plasma, they were frequently unable to withstand 
the life-saving surgery that was subsequently neces- 
sary. Superficially, such patients appeared ready for 
surgery, but it was soon realized that this appearance 
gave a false sense of security for even movement of 
the patient, anesthesia, and other procedures in 
preparation for surgery often caused the patient to 
fall back into shock. It soon became evident that 
whole blood transfusion was essential for the proper 
resuscitation of these patients and that whole blood 
is the only therapeutic agent that will prepare 
seriously wounded patients to withstand the surgery 
that is essential for the saving of life and limb.”’ 


The now widely recognized misconceptions 
that plagued the early use of plasma should by 
no means obscure the remarkable value of the 
substance as a life saving innovation. It has 
superbly filled the need of supporting life while 
the patient is transported to a place where 
whole blood transfusion is feasible. It also is 
useful where blood concentration is present, 
chiefly in burns, in crushing injuries, and in 
some abdominal wounds. The shifting em- 
phasis in the use of the agent is shown in the 
following section. 

Plasma and whole blood. A detailed consid- 
eration of these agents will be presented by 
Lieutenant Colonel Eugene R. Sullivan in a 
history of the base blood bank. He also will 


present a description of the available equip- 
ment for transfusing blood, its inadequacies 
and shortages in the early Tunisian campaign, 
responsible in part for the relatively infre- 
quent uSe of whole blood during that period. 
A few sample figures may be given here. 

In general, the records of the use of plasma 
are too inaccurate to justify detailed presenta- 
tion. A few dependable samples of these are: 

Use of plasma in the Tunisian campaign is 
shown in the following II Corps report for the 
period, 1 February to 31 March 1943: number 
of casualties needing plasma, 972; per cent 
of casualties needing plasma, 34.3; unit con- 
sumption per 1000 for the period, 320. 

In a sample of 431 seriously wounded men 
admitted to the hospital in the II Corps, 
January 21, 1943 to February 28, 1943, 101 
patients received plasma (total quantity not 
stated), and 31 blood transfusions were given, 
In March, 561 patients were admitted to Sur- 
gical Hospital No. 48; 741 operations were 
carried out; 97 whole blood transfusions were 
given. 

These data contrast with the following, also 
from seriously wounded patients (6). Pre- 
operative blood plasma, 3.08 units per man 
(based upon an average of 122 cases); blood 
plasma given during operation, 1.68 units per 
man (based upon an average of 10 cases); pre- 
operative whole blood, 1450 c.c. per man 
(based upon an average of 127 cases), blood 
given during operation, 1160 c.c. per man 
(based upon an average of 95 cases). 

The average of these very seriously wounded 
patients thus received from the time of wound- 
ing until the end of operation 3 to 4 units of 
plasma plus 5 blood transfusions. 

In a letter written by Lieutenant Colonel 
(now Colonel) Frank Berry, surgical chief of 
the oth Evacuation Hospital to the Surgeon 
of the North African Theater of Operations 
on July 1, 1943, the following data are ol! 
interest. 











Number of Number of Ratio of trans- 
Date battle casualties blood trans- fusions to battle 
treated fusions given casualties 
March 1943 1146 17 1: 67.4 
April 1043 1558 54 1: 28.9 _ 
May 1043 397 27 1314.7 
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This remarkable trend continued. In an 
average of the data from 8 evacuation hos- 
pitals for the first 100 days of the Italian cam- 
paign, beginning September 9, 1943, the ratio 
of transfusions to battle casualties was 1: 4.5. 
For all Fifth Army Hospitals for January, 
1944, the ratio was 1: 2.4. The base blood 
bank was introduced in February, and in 
March the ratio had changed to 1: 1.9. The 
trend is rather strikingly shown in the figure. 
The rapid rise in the incidence of the blood 
used was due to two main factors: (a) realiza- 
tion that plasma alone was not adequate and 
that whole blood was necessary, and (b) in- 
creasing availability of the necessary organ- 
ization and equipment for transfusion. The 
undramatic change shown between January 
and March of 1944, during which time the 
base blood bank began to function (Feb- 
ruary 23, 1944), does not justly characterize 
this important innovation. While it is true 
that blood in large volume was being obtained 
before the base blood bank was established, 
from local institutional blood banks, from 
local emergency bleeding as needed, and by 
borrowing from the British, the generally 
greater safety and uniformity of the blood 
after the establishment of the base blood 
bank is, of course, not shown in a graph such 
as Figure 1. Moreover, the ready availability 
of very large volumes of blood, up to several 
liters, for a given case is a very important 
consequence of the introduction of the base 
blood bank, emphasized by Lieutenant Colo- 
nel Sullivan’s (16) observation that in the 
first 100 days of the Italian campaign the 
field hospitals cared for one-thirteenth of the 
battle casualties and used one-third of the 
blood. A few of the very badly wounded used 
a disproportionately great volume of the 
blood. 

Albumin. Albumin was first used in the 
field in this theater by Beecher and Burnett 
1944 (5). In some 200 patients no definitely 
significant untoward effects were observed. 
As expected on the basis of clinical trials in the 
United States, low blood pressure was ele- 
vated, although transiently, by the albumin. 
Clinically, one unit of albumin was found 
to be about comparable to one unit of plasma 
in its blood pressure elevating effect, notwith- 
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RATIO OF TRANSFUSIONS TO BATTLE CASUALTIES 








Fig. 1. Showing increasing use of whole blood. 


standing the theoretically greater power of the 
albumin. The chief advantages of this agent 
center around its small bulk and ready avail- 
ability, for use in difficultly accessible situa- 
tions where space and weight are at a pre- 
mium. 


“STABILIZATION” VERSUS RAPID PREPARA- 
TION OF BATTLE CASUALTIES FOR SURGERY 


At about the time of the crossing of the 
Volturno River, when the fighting was quite 
heavy below Venafro, early in November, 
1943, a new point of view began to appear in 
the shock tents of the Fifth Army, to the ef- 
fect that too much urgency was exercised in 
the preparation of the wounded for surgery. 
After 2 or 3 months this view had lost its nega- 
tive character and during the prolonged fight- 
ing before Cassino, in the early months of 
1944, it came to be stated in a positive way. 
In effect what was said was this: “The 
wounded get along better if surgery is de- 
layed, even after the blood volume and hemo- 
globin and blood pressure have approached 
normal.” Patients were said to profit by some- 
thing vaguely described as “equilibration” or 
“stabilization.” What it was that happened 
merely with the passage of time was never 
very clearly defined. ‘“They just did better.” 
And, of course, there is some basis for such a 
view, although hardly as it came to be em- 
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ployed. Anyone could see that seriously 
wounded men who had been bounced over 
rough roads in a long ambulance haul, resting 
poorly, often in great pain as the result of 
movement, frequently arrived with rapid, 
weak pulse, and low blood pressure. With 
nothing more than 10 or 15 minutes of rest, 
the blood pressure would rise and the pulse 
improve in quality. The chief gains to be ob- 
tained by rest at this stage of the patient’s 
treatment are usually achieved in about 15 
minutes. On the other hand, as stated else- 
where (3): 


“*. , . the wound has set several continuing processes 
in action; there is bleeding and plasma loss from 
serous surfaces and into traumatized tissues. Con- 
tamination leads to progressing infection. With 
these and other drains upon him, the seriously 
wounded patient must have constant external sup- 
port by way of blood and plasma. If, as a principle, 
one can say that the smallest quantity of blood and 
plasma should be used that is compatible with the 
patient’s well being . . . then early operation appears 
desirable on this basis. Unquestionably, delay in 
operation necessitates the use of larger quantities of 
blood and plasma to maintain the patient on an even 
keel than otherwise is the case. A further point is 
important in this connection. It has been well estab- 
lished in the cases of peritoneal contamination en- 
countered in perforated peptic ulcer that the mor- 
tality rate rises sharply with the passage of time. 
With the grosser contamination met in warfare this 
is probably also the case. The passage of time is 
against the patient’s good.”’ 


Beecher and Burnett, 1944 (5) proposed, 
following a study of 2853 battle casualties at 
Cassino and Anzio from which the shock 
cases, 72, were filtered, that surgery be under- 
taken as early as possible, and as arbitrary 
guides suggested that when the blood pressure 
is swinging up and is not below 80 millimeters 
of mercury systolic and the pulse rate falling, 
if the patient’s skin is warm and of good color, 
that he be taken at once to surgery and what- 
ever further blood administration is necessary 
be given during surgery, surgery being con- 
sidered an integral part of resuscitation. The 
results of this policy in the 2853 patients re- 
ferred to were excellent, and while the pro- 
posal caused considerable discussion and dis- 
agreement at first, it has gradually come to be 
accepted as a satisfactory general working 
principle. 


ERRORS TO AVOID 


Any history of resuscitation in this theater 
would not be complete without some mention 
of the errors it was found necessary to avoid. 
The usual ones involved in poor medical care 
need not be reviewed here, such as poor splint- 
ing, inadequate protection from weather and 
so on, rather several things will be mentioned 
here that are either new or have received new 
emphasis in the campaigns in this theater. 

Morphine overdosage. It very early became 
apparent in Tunisia that the half-grain (30 
mgm.) morphine syrette was too large. Medical 
corpsmen in this campaign were permitted to 
administer morphine for the first time in the 
history of the United States Army. While 
some have attributed the difficulties with the 
half-grain morphine syrette to this fact, it was 
the general observation that medical officers 
seemed more often to be at fault in their over- 
use of morphine than were the men. 

In the cold, wet, early days of November 
1943, it was repeatedly observed (2)! that pa- 
tients whose peripheral circulation was slug- 
gish as a result of either chilling or low blood 
pressure, absorbed subcutaneous or intramus- 
cular injections of morphine slowly or not at 
all. This delayed morphine absorption too 
often led to the conclusion that the patient, 
who naturally got no effect from the unab- 
sorbed morphine, was “resistant” to the drug 
and a second or third half grain was injected. 
This added drug had disastrous consequences 
when simultaneous and rapid absorption of all 
of the morphine injections occurred after the 
peripheral circulation was re-established as a 
result of resuscitation and the application of 
warmth. 

The Surgeon of the Fifth Army established 
the rule, late in 1943, that corpsmen were not 
to administer more than half of a morphine 
syrette. In addition to this, a vigorous educa- 
tional program and the appreciation of the 
possibilities of delayed morphine poisoning 
all led to a sharp reduction in the accident of 
overdosage. 

In a study (4) carried out chiefly on the 
Anzio beachhead, it was found, on the basis of 
an extended factual inquiry, that severe pain 


1This had also been pointed out a year earlier in a civilian dis- 
aster, (Cocoanut Grove). Ann. Surg., 1943, 117. 





is I 
tha 
wal 
fur 
phi 
wel 
cer 
ina 
but 
pat 
pal 
que 
tha 
sed 
of ¢ 
in 

tril 
via 
tio! 
dos 
anc 
bin 
dos 


Ita 
apy 
anc 
tak 
of 
eac 
enc 
car 
the 
col 
diff 
sys 
tha 
in | 
tha 
the 
cle: 
thi 
mo 
of | 
por 
eag 
yet 
whe 


inte 


Case 








ter 
on 
id. 


nt- 


he 
as 
TS 
r- 


‘in 





BEECHER: RESUSCITATION 995 


is much less common in the severely wounded 
than had been supposed, and that those who 
wanted (in response to a direct question) 
further pain therapy, even though no mor- 
phine had been administered for several hours, 
were surprisingly few. It was observed that 
certain wounds, notably penetrating abdom- 
inal wounds, are far more painful than others; 
but that morphine is as likely to be given to a 
patient with little pain as to one with severe 
pain. The observation was made and subse- 
quently confirmed throughout the Theater 
that the severely wounded are often in need of 
sedation of the barbiturate type, that the use 
of a modest dose of a barbiturate will control 
in some cases manic behavior formerly at- 
tributed to pain, and in many cases will ob- 
viate the need for morphine. As a generaliza- 
tion, the wounded were found to need small 
doses of both a sedative of a barbiturate type 
and of morphine. It was found that this com- 
bination would often accomplish what large 
doses of either agent alone would fail to do. 
Delay in evacuation. It was not until in the 
Italian campaign that it came to be generally 
appreciated that too much time was consumed 
and too much handling of the patient under- 
taken by the too frequent insistence on an out- 
oi-the ambulance checking of the patients at 
each stop along the evacuation trail. Not 
enough by-passing of some installations was 
carried out in order to expedite the passage of 
the wounded man to the hospital where he 
could get emergency surgery. This problem is 
difficult to solve with the present evacuation 
system. Various suggestions have been made 
that this be critically reviewed and modified 
in the light of experience. It seems inevitable 
that men of little clinical experience must staff 
the forward (the collecting company, the 
clearing station) installations. Perhaps some- 
thing can be accomplished by education. It is 
more likely that a major step toward solution 
of the problem will occur only when the op- 
portunities are reduced for these young and 
eager men to exercise their, in some cases, not 
yet adequately trained judgment, that is, only 
when one of the way stations is eliminated. 
The rather constant average of a 5 hour 
interval from hospital entry to surgery in the 
case of the seriously wounded seems too long. 


It was shown (5) that this could be reduced to 
2% hours, but in general not enough progress 
was made in cutting down this time. 

Overuse of plasma preceding hospital entry. 
Notwithstanding earlier views to the contrary, 
the truly vital importance of hemoglobin has 
been established. The administration of plas- 
ma preceding hospital entry beyond the point 
where the blood pressure is elevated enough to 
get the patient out of the critical shock level, 
will lead to renewed bleeding and perhaps 
critical loss of hemoglobin. Resuscitation by 
plasma alone can give a false appearance of 
well-being in the patient and a false sense of 
security in his doctor, preserved as long as the 
patient is not subjected to any strain. The 
true weakness of the patient was often re- 
vealed in the early part of the Tunisian cam- 
paign (where large volumes of plasma were 
used without adequate blood transfusion), as 
soon as any strain was put upon him, such as 
that due to anesthesia and operation. 


STUDIES INSTITUTED WITH A VIEW TO IMPROV- 
ING THE RESUSCITATION OF THE WOUNDED 
PATIENT 


These studies can be grouped under five 
headings; they have been reported in detail 
elsewhere. 

The laboratory and clinical studies of Lieu- 
tenant Colonel John D. Stewart and Captain 
Frank Warner (6), those of Captain Joseph J. 
Lalich and Major James M. Mason, III (10, 
11), those of Lieutenant Colonel Henry K. 
Beecher and Major Charles H. Burnett (s, 7), 
the observations of the Board for the Study of 
the Severely Wounded,’ and finally the obser- 
vations that grew out of astute clinical ob- 
servation alone, for example, those of Major 
Luther H. Wolff and Captain Trogler F. Ad- 
kins (20) on tourniquets and Major Luther H. 
Wolff and Captain Robert D. Beech (1) on 
gastric dilation. 

Less planned but equally important to the 
patient’s welfare were the countless and in- 
spiring examples of ingenious resourcefulness 
and devotion to the patient’s well-being shown 
on all sides. Examples of these impromptu 


1Members of Board: Lieutenant Colonels Tracy B. Mallory, 
Fiorindo A. Simeone, Henry K. Beecher, and Eugene R. Sullivan, 
Major Charles H. Burnett, Captains Seymour L. Shapiro, and 
Louis D. Smith. 
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studies are too numerous to describe; but one 
or two may be mentioned. Captain William 
Weiss’s efforts to devise an apparatus whereby 
air or oxygen could be administered under 
positive pressure was one example from the 
early days in Tunisia. His efforts to devise a 
satisfactory suction apparatus were finally 
successful when he passed a tube from the 
operating tent to the windshield-wiper of a 
truck parked outside. Justly celebrated was 
Captain Werner Hoeflich’s preoccupation with 
any wrecked airplane that he could get his 
hands on, in order to get the parts necessary 
to build a workable positive pressure appa- 
ratus to be used in conjunction with a breath- 
ing bag (basket ball bladder) he had obtained. 
Captain W. R. Turnbow made many ingen- 
ious improvisations for the care and safety of 
the patient in the operating room. 
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THE VALUE OF RED CELL 
TRANSFUSIONS 


HE large scale preparation of plasma 

during the recent war made available 

considerable quantities of red cell res- 
idues. The value of red cell transfusions in the 
treatment of anemia was recognized first in 
England and later in this country. Through 
the Blood Donor Service of the American Red 
Cross, red cell suspensions were distributed 
without cost to civilian hospitals in several 
urban centers. Over 15,000 red cell transfu- 
sions were given in the Detroit area alone. Red 
cells were also generally obtainable and had 
wide use in hospital blood banks where plasma 
was processed. Through these experiences, 
red cell transfusions for the treatment of ane- 
mia have become a well established thera- 
peutic procedure. 

Red cells may be given in their concentrated 
form or isotonic saline solution equivalent to 
the amount of plasma withdrawn may be add- 
ed. The hematocrit of a concentrated red cell 


suspension averages 85 to 95 per cent which 
means that about 1o per cent of the plasma 
remains behind. This is sufficient to allow 
such a suspension to run freely through an 18 
or 19 gauge needle. The flow is facilitated by 
raising the height of the suspension and by 
occasional agitation. Because of the small 
amount of plasma present, concentrated type 
O cells can be given safely to recipients of any 
blood group. As a precaution, the recipient’s 
serum should always be matched against the 
donor’s cells before use. Some authors have 
pooled the cells from two or three type O 
donors thus giving the recipient a large trans- 
fusion without changing bottles. Red cells 
remaining from blood that has been drawn into 
citrate solution should be used within five 
days. It has been shown that addition of a 10 
per cent solution of corn syrup will preserve 
red cell suspensions for 14 to 21 days. 

The main indication for the use of red cell 
transfusions is to raise the oxygen carrying 
power of the blood in patients with anemia. 
When anemia is associated with shock or 
hypoproteinemia, whole blood certainly is to 
be preferred. In such cases, however, red cell 
suspension supplemented with plasma should 
produce the same effect as whole blood. To- 
ward the end of the war, the superiority of 
whole blood over plasma in the emergency 
treatment of hemorrhage with shock became 
well recognized. In this regard, it is interest- 
ing to note that, in recent experiments on dogs, 
red cell suspensions were more effective than 
plasma in overcoming shock produced by a 
single large hemorrhage. 

For the treatment of anemia, red cell trans- 
fusions are as effective as an equivalent amount 
of whole blood. A similar rise in the erythro- 
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cyte count and hemoglobin value occurs and 
the survival period of the cells are the same 
with both types of transfusion. In many of the 
reported series of cases, the percentage of ad- 
verse reactions are somewhat lower with cells 
than with whole blood. 

There are certain advantages of the trans- 
fusion of red cell suspensions over whole blood. 
Probably the chief advantage is the factor of 
economy. Blood obtained from professional 
donors has always been expensive and the sup- 
ply from friends and relatives is often limited. 
Thus many patients do not receive the amount 
of blood necessary to restore the erythrocyte 
count to normal during periods of stress. As 
there will continue to be a demand for human 
plasma, it would seem desirable to divide the 
cost of whole blood between the plasma and 
red cells. Both products would then be more 
available to low income patients. Another ad- 
vantage of red cell suspensions is the fact that 
type O cells can be given to recipients of any 
blood type. Type O whole blood with a high 
agglutinin titer in the serum is a potential 
source of danger when used universally. The 
reduced volume of concentrated red cell sus- 
pensions as compared to the original volume of 
the whole blood from which it is obtained also 
has advantages. The cells from one to two liters 
of blood can be given over a period of several 
hours thus causing rapid and marked increases 
in the erythrocyte count. In some cases it is 
desirable that sufficient blood be given to raise 
the erythrocytes and hemoglobin to normal 
over a short period of time. The danger of 
overloading the circulation is an important 
consideration in patients with cardiac disease 
or with anemia alone. Deaths due to cardiac 
failure may result from the rapid administra- 
tion of blood to a severely anemic patient. 
This danger is lessened with the use of concen- 
trated cell suspensions. 

In the average hospital, over half of blood 


transfusions are given primarily for the treat- 
ment of anemia. These’patients would benefit 
equally from red cell suspension transfusions. 
Because of the expense and unavailability of 
whole blood, it is not uncommon for sick pa- 
tients to receive only one or two pints of blood 
regardless of the degree of anemia. If red cells 
were available at a low cost, they could be used 
more freely than is the present practice with 
whole blood. Preoperatively and postopera- 
tively, the erythrocyte count and hemoglobin 
level could be maintained at normal levels re- 
gardless of the amount of cells required. In 
patients with iron deficiency anemia the hemo 
globin can be raised rapidly with cell transfu- 
sions; as the transfused cells die off, the iron 
released becomes available for the formation 
of new erythrocytes. Spontaneous recovery of 
the anemia following hemorrhage or the re- 
covery of pernicious anemia with liver therapy 
requires about six weeks. Convalescence is 
greatly hastened in such cases by the transfu- 
sion of the red cells from one or two liters of 
blood. Red cell transfusions are ideal for pa- 
tients with aplastic anemia and other blood 
dyscrasias where the rate of blood formation 
is less than that of blood destruction. 

It is needless to say that red cell transfusions 
just as whole blood should be given only when 
clear cut indications are present. In indivi- 
duals over 60 years of age, erythrocyte counts 
of 4.0 million and hemoglobin values of 12 
grams fall within the normal range. Nothing 
is to be gained by raising the erythrocytes and 
hemoglobin over these levels. By so doing, the 
tendency to cardiac embarrassment and 
thrombosis is increased. Patients with a low 
grade static anemia as from sepsis or azotemia 
are probably little benefited by temporarily 
raising the red blood cell count. The dangers 
of transmitting hepatitis, malaria and syphilis 
are present with cell suspensions as with whole 
blood. 
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At the present time, red cell suspensions are 
not easy to obtain. The discontinuation of 
mass blood donation to the armed forces for 
the processing of plasma has eliminated this 
source of cells. Further, Red Cross lyophilized 
plasma has been given to civilian hospitals 
throughout the country. Therefore, there is 
little demand for fresh plasma from which the 
red cell residues ordinarily would be available. 
When the present supply of Red Cross plasma 
is exhausted, there undoubtedly again will be 
an extensive processing of plasma and the red 
cells can be salvaged. The increasing use for 
various protein fractions from human plasma 
is another potential source of red cells. When 
red cell suspensions again become more plenti- 
ful, they deserve general usage in the treat- 
ment of anemia. Howarnp L. Att. 


ANEMIA IN BURNS 


ITH the treatment of burns be- 

coming sufficiently advanced to 

make it possible to keep the 
deeply and extensively burned patient alive, 
the anemia of burns is being encountered more 
frequently and of a severity often incompati- 
ble with life. Previously accepted as rare and 
of little concern, it has emerged from obscurity 
during the period of war research to be defined 
to the extent that it should be predicted and 
forestalled. 

As a result of recent study of the anemia of 
burns, more causes for it have been found than 
were heretofore considered. To external blood 
loss have been added the effect of heat upon 
the circulating red cell, the internal disap- 
pearance of cells presumably the result of 
widespread infection, and inhibition of red 
cell regeneration. The obvious loss of blood 
from the granulating wound surfaces! and the 


- eee W. A., and Carter, B. N. Ann. Surg., 1942, 115: 
1118, 


occasional finding of blood in the stools? had 
made it reasonable to ascribe the anemia to 
external blood loss. The presence of hemo- 
globinuria in victims of the Cocoanut Grove 
fire suggested ‘to Shen and Ham! the proba- 
bility of an internal breakdown of red cells as 
well. In these and subsequent patients they 
observed an increased fragility and abnormal 
spheroidal shape of the circulating red blood 
corpuscles. On the basis of experimental evi- 
dence in human and dog blood these abnor- 
malities were ascribed to the effects of the heat 
upon those cells circulating in the periphery. 

The findings of Shen and Ham have been 
elaborated by Brown of the Burns Unit under 
Colebrook at Glasgow’; the increased fragility 
of the red corpuscles was found to be limited 
to the hours immediately following the trauma. 
The increase was gradually supplanted by a 
subnormal fragility which lasted until the 
tenth day; the normal level of fragility was 
passed at the thirty-sixth hour. The subnor- 
mal fragility was ascribed to the disappear- 
ance from the circulation of the more fragile 
cells. It was postulated from experimental 
observation that the volume of cells hemo- 
lyzed could amount to as much as 8 per cent 
of the original number present before trauma. 
The hemolysis of fragile cells was also corre- 
lated with the extent of the burn. Although 
increased fragility was found in patients with 
less than 15 per cent of the body surface 
burned, it was only in patients with burns of 
more than this extent that a decreased fragil- 
ity and a subsequent anemia were discernible. 

An internal disappearance of red cells has 
also been demonstrated beyond that which 
can be accounted for by the hemolysis due to 
the burn trauma. Investigators of the Har- 


*Harxins, H. N. Surgery, 1938, 3: 608. 

3SHEN, S. C., Ham, T. H., and Fiemine, E. M. N. England J. 
M., 1943, 229: 701. 

4«COLEBROOK, L., e¢ al. Studies of Burns and Scalds (Reports of 
the Burns Unit, Royal Infirmary, Glasgow, 1942-43), Medical 
Research Council, Special Report Series 249. London: His 
Majesty’s Stationery Office, 1944. 
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vard Medical School and the Massachusetts 
Institute of Technology, using precise meth- 
ods for determining the red cell mass and pig- 
ment excretion, have observed a massive dis- 
appearance of red cells in deeply and ex- 
tensively burned patients in the first two 
months after injury'. The maximum loss ob- 
served was 318 cubic centimeters of packed 
red cells per day for the six days following 
injury. This loss was observed in a healthy 
young woman with a burn of 78 per cent of the 
body surface, 45 per cent of the surface being 
of full thickness destruction. From the fif- 
tieth to the seventy-second day this same pa- 
tient was found to be losing cells again and at 
the rate of 65 cubic centimeters of packed 
cells per day. Another severely burned pa- 
tient, from the tenth to the eighteenth day 
after injury, lost 191 cubic centimeters per 
day, and from the nineteenth to the thirty- 
sixth day, 74 cubic centimeters per day. The 
internal disappearance was not observed in 
patients with extensive partial thickness or 
only circumscribed full thickness burns, and, 
unexpectedly, not in two elderly, deeply and 
extensively burned patients who did not die 
until the eighth and tenth days after injury. 
The origin of this internal loss or disap- 
pearance of red cells is obscure but since it ap- 
pears only in patients with extensive deep 
burns, it is tempting to ascribe it to the infec- 
tion of mixed organisms characteristic of the 
full thickness burn wound allowed to lie fal- 
low and separate its slough spontaneously. 
That it is not due to the trauma sustained by 
the red cells at the time of the burn is proved 
by the observation that cells transfused into 
the patient after the injury partake equally in 
the disappearance. For this determination 
tagged cells were used prepared by injecting 
volunteer donors with radioactive iron. 


tMoorr, F. D., Peacock, W. C., BLaKety, E., and Cope, O. 
Ann. Surg., 1946, 124: 8rr. 


The fate of the vanishing red cells is also 
obscure. Although an excess of urobilinogen 
was found in the urine during the periods when 
the red cell mass was observed to be shrinking, 
the excretion products of blood pigment ac- 
counted for but 10 per cent of the loss. The 
recent work of the Menkins? and of Wintrobe 
and his collaborators* suggests that the red 
cells and hemoglobin may be disintegrated at 
the inflammatory barrier. 

The possible failure of red cell regeneration 
as a contributing cause of the anemia has also 
been explored by injecting radioactive iron 
into the burned patients.‘ The rate of red cell 
formation was judged by the rise in the level 
of radioactivity of the circulating red cells. In 
an unburned normal person 70 per cent of the 
radioactive iron injected is elaborated into the 
hemoglobin of the circulating cells at the end 
of eight days. In a patient with a severe burn 
the red cell formation may be reduced to less 
than a third of the normal. 

The early anemia due to initial hemolysis 
and massive internal red cell disappearance 
must be differentiated from the pseudoane- 
mia of hemodilution which occurs from the 
third to sixth day after injury. The pseudo- 
anemia is due to an enlarged plasma volume 
and results from a resorption of wound edema 
at a rate in excess of renal excretion. The 
distinction between the true and false anemias 
is important from the point of view of therapy. 

The treatment of the true anemia of burns 
is whole blood transfusions; the circulating red 
cell mass should be maintained as nearly re- 
plete as possible at all times. The treatment 
of the false anemia of burns is the curtailment 


*MENKIN, V., and MENKIN, M. F. J. Exper. Med., 1931, 53: 
919. 

sCaRTWRIGHT, G. E., LAurITSEN, M. A., Jones, P. J., MER- 
RILL, I. M., and Wixrnone, M. M. ‘J. Clin. "Invest. 1946, 25: 65. 
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of fluid therapy. Transfusion of the patient 
with a false anemia results in a further increase 
in blood volume and the danger of cardiac 
insufficiency and pulmonary edema. In the 
effort to forestall the true anemia of the ex- 
tensively and deeply burned patient it is 
tempting to inject large volumes of whole 
blood in the first days after injury with the 
understanding that the blood given in the 
initial hours would be a part of the therapy for 
the burn shock. Whole blood and saline solu- 
tion instead of plasma have been recom- 
mended by Moyer and associates for the 
treatment of burn shock!. Should the antici- 
pated red cell destruction and anemia not be 


‘Moyer, C. A., Cotter, F. A., Ios, V., VAUGHAN, H. H., and 
Marty, D. Ann. Surg., 1944, 120: 367. 


realized, however, the excessive red cell mass 
will prove embarrassing. To ascertain, there- 
fore, whether whole blood is indicated, peri- 
odic measurements of the plasma volume and 
red cell mass are required. The dye technique 
for these measurements is simple, accurate, and 
well established; the hospital caring for burn 
patients should provide the surgeon with this 
laboratory aid. 

Although we are able to predict and fore- 
stall the anemia of burns, we still do not know 
how to preclude the continued red cell disap- 
pearance. Because the infection of the wounds 
is possibly an instrument of red cell destruc- 
tion, expeditious closure of full thickness 
wounds and administration of polyvalent 
chemotherapy are not amiss. OLIVER Cope. 
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DID CHOLERA DEFEAT CUSTER 


PAUL R. HAWLEY, M.D., Major General, U.S.A., (Ret.), Washington, District of Columbia 


N October 31, 1848, the Swanton sailed 
from Le Havre with 280 steerage pas- 
sengers, most of them German emi- 
grants, and arrived in New Orleans on 

December 11, having lost 16 of her passengers en 
route with an intestinal complaint. She proceeded 
directly to her dock and discharged cargo and 
passengers. The next day one of the surviving 
passengers was admitted to Charity Hospital with 
a frank case of Asiatic cholera. Other cases fol- 
lowed in rapid succession, the disease spreading 
among the inhabitants of the levee district. In 
less than 2 weeks there were from 40 to 50 deaths 
from cholera per day in New Orleans. 

Within an incredibly short time practically 
every packet boat on the Mississippi River was 
infected, and the epidemic spread to Memphis, 
St. Louis, Nashville, Louisville, Wheeling, and 
Pittsburgh. On Christmas day, 1848, victims of 
the disease were removed from a river boat in 
Cincinnati and taken to the General Hospital. 
During the winter weather sporadic cases occur- 
red among the local population in Cincinnati; 
but, when the weather turned warmer in Spring, 
the disease burst forth in epidemic violence, to 
disappear in the Autumn. It reappeared in June, 
1850, but with diminished fury. 


For more than 25 years after the opening of the 
Santa Fe Trail in 1822, hostile Indians menaced 
its travelers. Along its middle reaches in what is 
now the State of Kansas, the Pawnees were the 
fiercest; but the Kaws, who inhabited the valley 
of the Kansas River (about and north of the lo- 
cation of present Council Grove), while not war- 
like, were assiduous cattle thieves and made fre- 
quent raids upon the wagon trains passing through 
their locality. 

Fort Atkinson was established in 1850 on the 
Arkansas River about 6 miles above the site of 
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the present Dodge City. Its garrison afforded 
some protection in Southwestern Kansas, but the 
nearest Army post to the east was Fort Leaven- 
worth, on the Missouri River, almost 400 miles 
distant by trail. The Kaws, therefore, were 
relatively free to plunder unguarded wagon 
trains. 

The discovery of gold in California greatly in- 
creased the traffic over the Santa Fe Trail; and 
the thievery of the Kaws grew apace. Being un- 
able to protect this section of the trail from his 
base of operations at Fort Leavenworth, the 
Commanding Officer of the First Dragoons rec- 
ommended to the War Department, on July 31, 
1852, that another Army post be established “‘at 
or near a point on the Kansas River where the 
Republican fork unites with it.” Acting upon 
this recommendation, the Secretary of War, Mr. 
Jefferson Davis, directed that a Board of Officers 
be appointed to select the site for a new post in 
the vicinity of the fork of the Kansas River; and, 
late in the Autumn of 1852, a company of the 
First Dragoons escorted this Board to the spot 
where the Smoky Hill and Republican Rivers join 
to form the Kansas River. 

It is interesting to note in passing that the 
temporary camp pitched there was named ‘“‘Camp 
Center,” because these officers knew, at that early 
date, that they were not far from the geographical 
center of the United States. That the Coast and 
Geodetic Survey of the United States was suf- 
ficiently accurate in 1852 for such a close approxi- 
mation is surprising. For many years the monu- 
ment marking the geographical center of the 
United States stood within the easy throw of a 
stone from the junction of the Smoky Hill and the 
Republican Rivers; but later refinements in the 
survey have located the point about 100 miles 
away. 

After the favorable report of the Board was 
approved, and money was appropriated by the 
Congress, the construction of temporary buildings 
was begun at Camp Center. After the death of 
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Brevet Major General Bennett Riley, in June of 
1853, the new post was given the name of Fort 
Riley. The Congress that adjourned on March 3, 
1855, appropriated funds for the expansion of the 
post with permanent buildings; and the contract 
for this work was let to the firm of Sawyer and 
Mcllvain, of Cincinnati. This firm prepared the 
millwork, procured the hardware and collected 
the artisans in Cincinnati, and shipped all by 
river boat to Fort Leavenworth, whence they 
were transported to Fort Riley by wagons. The 
Board had reported an ample quantity of good 
building stone at the site. 

Work commenced on the new construction 
early in July, 1855. Before the end of the month 
there were 2 deaths from a disease very like 
cholera. On the first of August the epidemic be- 
gan in earnest. There were several deaths each 
day and the presence of Asiatic cholera was no 
longer in doubt. Panic seized the camp. The 
Constructing Quartermaster died of the disease. 
Workmen opened his safe with explosives, divided 
among themselves the gold it had contained for 
their pay, and scattered over the plains. The 
Army doctor, fearing for the safety of his wife and 
family, deserted his post and drove away with 
them in an ambulance. For this he was tried by 
court-martial and dismissed from the service. 

The epidemic burned itself out rapidly, its fuel 
being depleted by death and desertion. Conva- 
lescents regained strength and were reinforced 
with new recruits from the East. Work was re- 
sumed and the post completed without further 
incident. Some of the survivors of the epidemic 
remained as permanent employees of the post. 


George Armstrong Custer was graduated from 
the United States Military Academy on June 24, 
1861, at the age of 21 years, and was commis- 
sioned a Second Lieutenant, of the Second Cav- 
alry, United States Army. Less than two years 
later he was a Brigadier General; and within 
another year was a Major General, commanding 
a Cavalry Division. 

The surrender at Appomattox found Custer, not 
yet 27 years old, a major general whose only 
future in the Army was a garrison life on a fron- 
tier post with occasional brushes with small bands 
of Indians. At that he fared far better than many 
of his older comrades who had served with dis- 
tinction in the war. One of the new Regular regi- 
ments created in the reorganization of the Army 
was the Seventh Cavalry; and Custer was given 
the permanent grade of lieutenant colonel of this 
regiment—a grade which often required 30 years 


to reach in the peace-time Army. Furthermore, 
the colonel of this regiment was employed almost 
all the time on detached service, and Custer held 
uninterrupted command of the regiment. 

Until the Spanish-American War the Army 
maintained the system of brevet rank in lieu of 
medals for distinguished service. The only mili- 
tary decoration was the Congressional Medal of 
Honor; and achievements not warranting this 
decoration, and some that did, were recognized by 
conferring a brevet rank upon the officer. A bre- 
vet rank was, for practical purposes, only an 
honorary rank. Thus a captain could be brevet- 
ted, for successive deeds, a major, a lieutenant 
colonel, and even higher, while remaining a cap- 
tain. His command authority continued to be 
that of a captain, but he took precedence among 
captains by virtue of the date and grade of his 
brevet rank. 

With his reduction to the permanent rank of 
lieutenant colonel in the demobilization of the 
war-time Army, Custer retained his brevet rank 
of Major General. It is necessary to remember 
this in order to understand the administrative 
maneuvers that occurred when the selection of a 
commander for the expedition against the Sioux 
was under consideration. 

The year 1867 found the newly organized 
Seventh Cavalry stationed at Fort Riley, Kansas, 
under the command of Custer. Garrison routine 
was broken by occasional forays against hostile 
Indians. Custer employed the slashing cavalry 
tactics of the period and was uniformly success- 
ful—on the surface, at least—in his encounters 
with Indians. His favorite method of attack was 
a mounted charge through the Indian camp, 
launched before the warriors had recovered suffi- 
ciently from the surprise approach of the troops. 
It has been alleged that rarely was a living crea- 
ture—braves, squaws, or papooses—spared in 
these encounters. 

During the summer of 1867, when the Seventh 
Cavalry was on an Indian-hunting expedition in 
what is now Western Kansas and Eastern Colo- 
rado, Asiatic cholera again broke out in Fort 
Riley. There was the usual panic that accom. 
panied the appearance of this terrifying disease. 
The news reached Custer in the field, and he be- 
came alarmed over the safety of Mrs. Custer who 
was living at Fort Riley. 

Upon his own authority, he left the regiment in 
command of the next senior officer; and, with an 
escort of 100 troopers, Custer set off post-haste in 
a mule-drawn ambulance for Fort Harker, near 
the site of present Ellsworth, Kansas, whence he 
boarded a train for Fort Riley. For this violation 
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of the Articles of War, charges were preferred 
against Custer and he was ordered to appear for 
trial by a general court-martial. 

The initial charges were that he had, without 
authority, left his command—in other words, had 
been AWOL. But now that the hitherto untouch- 
able favorite of higher commanders had made 
himself vulnerable, past offenses—the knowledge 
of which had rankled in many breasts for some 
months—were brought to light. Additional 
charges were preferred. It was alleged that, dur- 
ing the dash across the plains to Fort Harker, his 
small rear guard of troopers had been attacked by 
Indians and that he had pushed on without send- 
ing assistance back to them. There were casual- 
ties and the question was raised as to whether or 
not some of the living troopers did not fall into the 
hands of the Indians. 

It was an unpardonable sin, in the unwritten 
code of Indian warfare, to abandon any living sol- 
dier to the mercy of the Indians. The whole force 
must be risked to save a single trooper. Yet 
Custer was to be accused, although not formally, 
of a repetition of this offense at the Battle of the 
Washita a little more than a year later. There, it 
was said, Custer abandoned Major Elliott and a 
detachment who had been cut off while making a 
flank attack in obedience to orders. 

Whether or not these accusations were true— 
and there can be no doubt that they were true at 
least in part—and whether or not, if true, the acts 
were justifiable, the respect and affection of a con- 
siderable proportion of the regiment were alien- 
ated. So long as Custer commanded it thereafter, 
the Seventh Cavalry was not a happy outfit. 

And then there were incidents on the march of 
the regiment to Colorado that were, to say the 
least, quite unsavory. The Morning Reports of 
the regiment during this period are evidence of an 
unhealthy state of discipline in the regiment. 
There was scarcely a night during which one or 
more of the troopers did not desert on the track- 
less plains infested with hostile Indians, armed 
only with their carbines and a few rounds of am- 
munition. To desert under such unfavorable con- 
ditions one must have impelling reasons. 

One afternoon the regiment made camp with 
several hours of daylight remaining. Without 
waiting for the protection of night, some ten or 
twelve troopers “went over the hill.” A few took 
their mounts; others went on foot. Their depar- 
ture was soon discovered, and some of them were 
seen in the distance. A specification of one of the 
court-martial charges against Custer alleged that 
he ordered the Officer of the Day to pursue the 
deserters with the guard, and to shoot them down 


without quarter. The guard set out at once. A 
few of the deserters were captured and brought 
back to camp. Two of these had been shot and 
were seriously, though not critically, wounded. It 
was further alleged that Custer directed the 
wounded men to be placed in a wagon, and that he 
forbade the regimental surgeon to go near them or 
provide any medical care for them. 

The court-martial convicted Custer and sen- 
tenced him to loss of rank and pay for one year. 
Custer served this sentence and rejoined his regi- 
ment in 1868; but the reputation of the “boy- 
general” was tarnished. The effect of this humili- 
ation is apparent during the remaining years of 
his life. He had been, in his own estimation, the 
victim of persecution by small jealous competi- 
tors. The giant had been stabbed in the back by 
pygmies. His pride had been severely wounded, 
and the wound festered, leaving an ugly scar. 
This scar could be made less noticeable, less dis- 
figuring, only by repolishing his reputation to a 
brilliance that would blind the public to the de- 
fect. 

Custer’s first effort to re-establish his impor- 
tance was unsuccessful. His second effort was 
fatal. His first opportunity came when the scan- 
dals of President Grant’s administration exploded. 
Belknap, Grant’s Secretary of War, was accused 
of selling positions, among them the positions of 
post-trader on Army posts. The post-trader’s 
store was the prototype of the post exchange. It 
was a private concession, the profits of which 
often were huge. Custer accepted the invitation 
of the Senate Investigating Committee to testify 
against the Secretary of War. Here was his op- 
portunity to have revenge on the “brass hats” in 
the War Department—and he made all that he 
could of this opportunity. 

But all that he could was not enough. He knew 
little of his own knowledge. His testimony was 
mostly hearsay, and would not have been admis- 
sible under any rules of evidence. On the one 
point on which he testified as having personal 
knowledge he was wrong; and afterward had to 
retract his testimony. But he had taken advan- 
tage of the opportunity to release some of his 
spleen. This was in March, 1876. 

President Grant, never condoning dishonesty 
nor protecting malefactors, nevertheless was not 
pleased with this gratuitous attack upon one of his 
cabinet officers. Especially did he resent such 
conduct upon the part of an officer of the Regular 
Army—and more especially because it was ap- 
parent that the intent of the attack was merely to 
smear one of his appointees rather than to offer 
any acceptable evidence of malfeasance. The 
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President, however, took no action at the time. 
But he remembered; and he did not have to 
remember very long. 


In 1868, the United States Government entered 
into a treaty with the Sioux Nation which guar- 
anteed the Indians a large territory, in what is 
now the Dakotas, to have and to hold in perpetu- 
ity. No white men would be permitted to en- 
croach upon it. This land was not considered 
valuable to, or particularly usable by, the white 
man; and there was no reason why the Indian 
should not have it in exchange for his promise to 
relinquish all claims to much more valuable lands 
elsewhere. 

But unfortunately it was not known at the time 
that there was gold in the Black Hills. When this 
was discovered, the situation was altered. The 
white man had been “gypped.” The fact that he 
had not known of the presence of the gold when he 
signed the treaty obviously made the treaty null 
and void. Any lawyer could prove that. 

So, with the discovery of gold, the whites rushed 
to the Black Hills. The Indians protested this 
treaty violation to the Government; but the 
Government was deaf. So the misguided Indians 
decided to take the matter into their own hands. 
Any white could have told them that this was a 
mistake, but the obstinate Sioux were in no mood 
to listen to reason. 

It is not necessary to describe the several tribes 
of Indians that constituted the Sioux Nation. It 
is only necessary to point out that there were 
eight principal tribes in the Nation, and that allied 
with these were the separate tribes of Cheyennes 
and Arapahoes. The social organization of the 
Indian was not sufficiently developed to permit of 
either large or permanent alliances. So it is a 
measure of the intensity of the Indians’ resent- 
ment of this injustice that they were able to per- 
fect an effective alliance of many tribes, and to 
hold it together for a considerable time. 

Two great Indians were largely responsible for 
the success of the alliance—Sitting Bull, the 
Hunkpapa medicine man, and Crazy Horse, the 
Oglala warrior, the greatest tactician ever pro- 
duced by Indians. Our distorted histories have 
created the common misimpression that Sitting 
Bull was the great warrior chieftain of the Sioux. 
This is not true. He was their great demagogue. 
But whenever there was any fighting, Sitting Bull 
repaired promptly to his tepee and occupied him- 
self in making medicine. It is doubtful that his 
name derived from his posture and his professional 
incantations, but it is certainly a coincidence. 


Active resistance on the part of the Indians 
commenced in 1875, when they began to commit a 
series of what, in recent times, are known as overt 
acts. They roamed beyond the borders of the 
reservation—their own reservation, within the 
borders of which the white men were roaming in 
violation of the treaty. They murdered; they pil- 
laged. They were fighting an undeclared war. 

The situation worsened steadily, until in the 
spring of 1876, the Government decided it could 
no longer ignore such open rebellion on the part of 
its wards. An expedition was planned, the pur- 
pose of which was to quell the uprising and force 
the Indians to return to their reservation. 

This expedition was planned to consist of three 
columns of troops: a column under Crook to move 
northward from Fort Fetterman on the North 
Platte River (in what is now Converse County, 
Wyoming); a column under Gibbon to move east- 
ward from Fort Ellis (in what is now Meagher 
County, Montana); and a column under Custer to 
move westward from Fort Abraham Lincoln, lo- 
cated just across the Missouri River from Bis- 
marck, North Dakota. : 

The plan was submitted to President Grant. 
He approved the plan, but with one important 
exception: Custer would not be permitted to com- 
mand any part of the expedition. In fact, he would 
not even be permitted to accompany his regiment 
on the expedition. The President had had enough 
of this publicity hound who thought nothing of 
embarrassing his Commander-In-Chief in order to 
promote his own reputation. The chicken of the 
testimony in the Belknap case had come home to 
roost. 

General Alfred Terry was selected to command 
both the expedition and the column from Fort 
Abraham Lincoln. Custer made frantic efforts to 
be reinstated; but only after the kindly interces- 
sion of Genera! Terry did the President relent, and 
then only in part. Custer could go along in com- 
mand of his Seventh Cavalry, but he could not 
command a column—although his rank might en- 
title him to the command of the eastern column 
under the over-all command of Terry. Thus 
Custer’s escutcheon was marred by another spot 
—and such spots were intolerable to George Arm- 
strong Custer. This one, too, must be polished out 
at the earliest opportunity. 

The eastern column left Fort Abraham Lincoln 
on May 17, 1876. By the 1oth of June it had 
reached the Yellowstone River at a point not far 
from the location of present Miles City, Montana. 
Terry had made contact with Gibbon and began to 
plan the further operations. Crook had not yet 
been heard from—and was not to be heard from 











ssa aA brPeorondtaaed a 





ns 
ta 
rt 
he 
he 
in 
il- 


th 


t- 


La 


rier he 


~ rw 











HAWLEY: DID CHOLERA DEFEAT CUSTER 1007 








pe .- 5 
| j Miles 














Route of march of 7th. cavalry 
enteen’s Jute 

“al “ 
Bey 7.) 


@ Reno’s route 
(S) Custer's route after Reno's departure 


rch of 7th. cavalry less ©) Dead Warrior Tepee 





nhree troops 


for some time because Crazy Horse, with a well- 
armed, well-controlled force was to meet Crook’s 
column on June 17 and treat it so roughly that it 
had to turn back to camp to lick its wounds. 

The location of the Indians had not yet been 
discovered, and Terry ordered wide reconnais- 
sances of the area. Custer’s cavalry searched 
many square miles during the next week. Some 
traces of Indians were found, but no Indians. By 
June 21, Terry had enough information to prepare 
further plans. Gibbon was to cross the Yellow- 
stone River and march up the Big Horn and Little 
Horn valleys. Custer was to lead the Seventh 
Cavalry up the valley of Rosebud Creek to ascer- 
tain the direction of an Indian trail which had 
been previously reported. 

Terry’s orders to Custer were in writing. They 
were clear. If this Indian trail led across the di- 
vide into the valley of the Little Big Horn, Custer 
was not to follow it, but was to continue on south- 
ward for the dual purpose of exploring the area of 
the headwaters of the Tongue River and of cutting 
off the escape of any Indians that might be flushed 
by Gibbon as he marched up the Little Big Horn. 
After reconnoitering the upper reaches of the 
Tongue, and then only, Custer was to turn west- 
ward, cross the divide, and march down the Little 
Big Horn toward Gibbon. Estimating the time 


Indian village 
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and space factors for both forces, Terry expected 
Custer and Gibbon to meet in the Little Big Horn 
valley late on June 26 or early on the 27th. 

Custer set off on June 22 with his entire regi- 
ment of twelve troops of cavalry—approximately 
600 strong—and with some forty friendly Indian 
scouts. Before they left Terry offered to reinforce 
the Seventh Cavalry with a Gatling gun battery 
and four additional troops of cavalry from another 
regiment. But Custer declined the offer—an ac- 
tion which seems most significant in the light of 
the subsequent events. Was it that Custer had al- 
ready decided to do the job alone, not sharing the 
glory with anyone? 

By the evening of the 24th Custer had found 
the Indian trail he was seeking, and had also 
learned that it did cross the divide to the valley of 
the Little Big Horn. His next duty was clear. He 
should have reported this fact to Terry by courier 
and continued his reconnaissance to the south. 
But here was the opportunity to show the world 
that George Armstrong Custer, assisted only by 
his own regiment of cavalry, was more than a 
match for all the Indians on the plains. Why 
should he share the glory with Terry, Crook and 
Gibbon? He would show the President, the War 
Department, and all the people who had perse- 
cuted him in the past, just how unjust they had 





1008 SURGERY, GYNECOLOGY AND OBSTETRICS 


been—just how greatly they had underestimated 
him. He would destroy the Sioux alone and un- 
aided. The Lord had delivered them into his 
hands, and who was he to defy the Lord by pass- 
ing up this opportunity to reinstate himself as a 
national hero? 

So, at once, during the hours of darkness, the 
Seventh Cavalry began following the Indian trail 
leading into the Little Big Horn valley. Custer 
halted the regiment in the early hours of the 
morning until his Indian scouts could send him 
more information. But it was daylight before the 
Indian camp was located. Custer’s previous ex- 
perience had taught him the inestimable advan- 
tage of surprise—to steal upon a camp in the night 
and deliver a smashing attack in the early dawn 
before the Indians were even aware of his pres- 
ence. 

Should he now conceal his command during the 
daylight hours of the 25th, approach stealthily 
during the night, and deliver his attack at dawn 
on the 26th? His military judgment said yes. 
But there was the possibility that Gibbon would 
have arrived by the morning of the 26th—and 
sharing this providential opportunity with Gibbon 
was unthinkable. 

The regiment resumed its march in the day- 
light. At noon, Custer halted. He ordered Cap- 
tain Benteen, with three troops, to make a recon- 
naissance to the left of the direction of march of 
the main body. The orders given Benteen were 
vague, and they were further confused by addi- 
tions and amendments. Benteen afterward testi- 
fied before a Court of Inquiry that a strict inter- 
pretation of his orders would have required him to 
continue his reconnaissance until stopped by the 
Pacific Ocean; but, fortunately, Benteen inter- 
preted them reasonably rather than strictly. 

Benteen left with his troops, and the main body 
continued along the Indian trail. Indian signs 
were fresher, and there were more of them. About 
2:00 p.m. the column reached a tepee beside the 
trail, in which the body of an Indian warrior lay 
ona bier. Custer never knew it, but this was one 
of Crazy Horse’s braves who had died of wounds 
on the way back from the fight with Crook. In 
fact, the trail had been made by Crazy Horse’s 
force. 

It was at about this point and this time that the 
Indian camp became visible in the Little Big 
Horn valley some five miles distant. Because of 
the rough terrain intervening, little could be seen 
of the details of the camp or of the ground over 
which any attack would have to be made. No 
further reconnaissance was made, however. With 
no information as to the strength and disposition 


of the Indians, and with practically no informa- 
tion as to the terrain, Custer issued orders for the 
attack. Major Reno was to take three troops and 
advance rapidly toward the cloud of dust that 
marked the Indian camp; and, as soon as he came 
within striking distance, was to charge the camp. 
Other than telling Reno that his little force would 
be “supported by the whole outfit,” Custer gave 
him no information of his further intentions. Reno 
did not inquire, because the relations between him 
and his commander were strictly official. There 
were many in the Seventh Cavalry who had never 
forgiven Custer for abandoning their comrades in 
previous Indian fights; and the regiment was torn 
with schisms. 

Without further word, Reno set out. He had 
three miles to go to reach the Little Big Horn 
River, and this he made at a fast trot. He forded 
the river about three miles above the Indian 
camp, and stopped to water his horses. Then he 
reformed his command in the fringe of trees along 
the river, and began his advance on the camp. 
Two of his troops were in the front line with one 
following closely in reserve—a brave little band of 
112 marching on several thousand Indians. After 
clearing the cover of the trees, they took up the 
trot. Soon hundreds of Indians were riding to 
their left, and firing on them from the flank and 
rear. Already Reno was confronted by many 
more Indians than his own little command num- 
bered, and he was nowhere near the Indian main 
body. Reno halted, formed a dismounted battle 
line and assumed the defensive. He was driven 
back by hordes of Indians; and, as he fell back, he 
pivoted on his right flank so as to place the river 
and the trees on its bank to his rear. The fighting 
increased in intensity. More and more Indians 
joined in. The cavalry were losing men rapidly, 
and it was apparent to Reno that they would all 
be lost if they continued the attempt to hold this 
position. He ordered the survivors to mount. The 
Indians dashed in and fired volleys at point blank 
range, throwing the troops into confusion. Reno 
ordered a charge into the mass of Indians. In the 
confusion, seventeen men were left in the strip of 
woods; but the rest, led by Reno, literally cut 
their way through solid masses of Indians and 
then fled, with horses at a dead run, toward the 
ford at which they had first crossed the river. 

But the Indians kept heavy pressure upon the 
right of the fleeing column, and it was unable to 
reach the ford. The troopers were forced across 
the river about a mile below the ford, and they 
assembled on a nose of the bluff on the right bank 
of the river—here to make their last stand which, 
it seemed evident, would be of short duration. 
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No sooner had they reached the top of the 
bluff than they saw a column of cavalry approach- 
ing over the high ground. Was this Custer? Was 
he belatedly coming to their rescue? No, it was 
Benteen with his three troops. It was a joyful 
reunion, in spite of the fact that it didn’t alter the 
situation very much. Even with the addition of 
Benteen’s command they were still outnumbered 
twenty to one by the Indians. It could be only 
that more of them would perish. 

“Where is Custer”, they demanded of Benteen. 
But all Benten knew was that he had been re- 
called from his reconnaissance mission by a lacon- 
ic message from Custer, scribbled on a scrap of 
paper: “Benteen, come on. Big village. Be quick. 
Bring packs.” Upon receiving this, Benteen had 
turned back until he struck the Indian trail, and 
had then followed it toward the valley. He had 
not even waited for the pack train to catch up. 
Hearing the sound of the firing in Reno’s fight, he 
had cut across the country in its direction. He 
had supposed it was Custer with the rest of the 
regiment, who was engaged with the Indians. 

Where, then, was Custer? Had he abandoned 
them as he had abandoned parts of his regi- 
ment before? No one doubted that this had 
happened. 

Shortly after Benteen’s arrival, other sounds of 
firing were heard from the direction of the bluffs 
on the right bank of the Little Big Horn some two 
or three miles farther down stream. The firing 
was at first heavy, but gradually lessened and 
finally ceased. Now the besieged band was cer- 
tain of what had happened: they decided that 
Custer had attacked the Indian village, had been 
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repulsed, and had withdrawn, leaving them to 
their fate. They cursed Custer as they withstood, 
sometimes with difficulty, the attacks made upon 
their little stronghold during the late afternoon 
and evening. 

It was a long night. There was much commo- 
tion in the Indian village; but eventually this 
quieted and except for occasional shots fired by 
Indian snipers, the only sounds were the groans 
of the wounded and the muttered curses of the 
embittered soldiers while they waited for their last 
dawn. 

As soon as the hilltops were light, the Indian at- 
tack was renewed with vengeance. Reno’s little 
command was completely surrounded, and the 
Indians were firing on them from all sides. When 
the Indians crept close enough to make their fire 
too accurate, the soldiers drove them back with 
courageous counterattacks. 

This bitter fighting continued all morning. If 
Custer didn’t come soon, all would be over. The 
arrival of the pack train in the late afternoon of 
the previous day had brought them plenty of am- 
munition; but their water was exhausted and the 
sun was terribly hot. A few men, at very great 
risk, crept to the river to fill their canteens; but 
these dribbles were only enough for the wounded. 
The end was in sight. 

Suddenly, around noon, the Indians broke off 
the attack. The soldiers could see the tepees being 
struck in the Indian camp. Pony herds were col- 
lected, and the large force of Indians, with their 
squaws and children, started slowly westward to- 
ward the Big Horn Mountains and gradually dis- 
appeared in the distance. That they were mysti- 
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fied by this sudden tactic of the Indians in no wise 
lessened the rejoicing of Reno and his men. 


Let us return to Custer as he sat on his horse 
near the “Dead Warrior Tepee,” as it became 
known in history, in the early afternoon of the 
25th. He has already dispatched Benteen with 
three troops on a vague mission. He has just 
made his decision to attack and has started Reno, 
with three troops more, on his mission. One troop 
is some distance to the rear, guarding the pack 
train that is unable to keep up with the pace 
Custer set in his impatience to close with the 
Indians before Gibbon arrives. This leaves Custer 
only five troops—a total of about 225 officers and 
men. 

He has divided his total force three ways—and 
this in the face of an enemy of unknown strength 
on ground that no one in his command has ever 
seen. It is not a happy situation. Perhaps Cus- 
ter is not particularly pleased with it. But the 
urgency of the moment, the overwhelming de- 
sire to accomplish this coup without assistance, 
carries more weight than the evident danger of 
disaster. 

What Custer intended to do with the five 
troops, which he retained under his own control, 
can only be surmised. But the circumstantial evi- 
dence is rather convincing that he intended to 
move it down the right bank of the Little Big 
Horn (instead of crossing the river where Reno 
crossed) until he was opposite the Indian camp; 
and there to ford the stream and charge into the 
village in a direction at a right angle to the direc- 
tion of Reno’s attack—in technical language, an 
enveloping attack for which Reno should furnish 
the holding attack, except that the mission given 
Reno went well beyond the usual scope of a hold- 
ing attack. 

Custer moved to carry out some such a plan. 
He soon found his column in very rough terrain, 
in which the high ground near the river was badly 
cut up by deep gullies, the axes of which were per- 
pendicular to his line of march. This slowed up 
his march very much; and explains why Reno had 
been fighting for more than one hour before Custer 
closed with the enemy. 

For another reason, the plan was doomed to 
failure from the start. Adjacent the Indian camp 
the right bank of the river was a steep cliff, and 
the horses could never have reached the stream 
at this place. But Custer did not know this until 
too late—if, indeed, he ever knew it. He made 
no reconnaissance and he knew nothing of the 
terrain. 


As Custer’s column was struggling across the 
narrow gullies in the hills opposite the Indian 
camp, it was struck without warning by an over- 
whelming force of savages under Crazy Horse. 
From the mute evidence left by the bodies of men 
and horses, there can be no question that this at- 
tack had come as a complete surprise. One troop 
had been completely annihilated in march forma- 
tion with scarcely a carbine discharged. 

The white survivors of this initial assault had 
formed hasty lines of battle on the top of the ridge 
opposite the Indian camp. The arrangement of 
the defense had not been the best in the world; but 
there had been no time to seek perfection. It 
would have made little difference. It had all been 
over in an incredibly short time. There were 
some carbines here, too, that had not been fired 
often. Sometimes this was because the trooper 
didn’t live very long. But many other times it 
was because the brass in the cartridge, made by 
grafting commercial firms, was of such poor qual- 
ity that the ejector tore through the lip without 
removing the spent case. When this happened the 
soldier had to punch the case out with his ramrod. 
This slowed his rate of fire, which was slow enough 
at best because these were only single-shot wea- 
pons. The Indians, on the other hand, were armed 
with the most modern Remington repeating rifles 
which they had obtained in great numbers in ex- 
change for fur and hides at the trading posts of the 
American fur companies. That it was a criminal 
offense to sell, barter or give a firearm to an 
Indian was no deterrent to these great American 
merchants. 

How shall we evaluate Custer’s actions on June 
25, 1876, and how shall we account for them? 
Neither is possible with complete accuracy; but 
both the evaluation and the explanation of his 
actions have been subjects of much speculation 
and many controversies. 

As to judgment of his actions, hindsight is al- 
ways more accurate than foresight. Monday morn- 
ing quarterbacks are always successful. How 
much did Custer know when he made his plan of 
attack? This cannot be answered categorically. 
Custer was not on social speaking terms with 
many of his officers, and especially was not with 
Reno and Benteen who left the main body before 
Custer discussed its employment—if indeed, he 
ever discussed it with any of his officers. None in 
the five troops, that went with him to their doom, 
had the opportunity of recording any of his further 
orders. But there is ample evidence that his know- 
ledge of the strength of the Indians was either 
false or entirely lacking—probably the latter. It 
is certain that he knew nothing of Crook’s defeat. 
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And no one, with any knowledge of the terrain 
across the river from the Indian camp, would have 
selected that area as the place from which to 
launch an attack. So it is safe to say that Custer 
knew very little about the situation when he or- 
dered the attack. 

This leads only to the conclusion that his action 
was unsound to the point of recklessness. This 
was no insignificant campaign against a small 
band of hostile Indians. The very size of the Army 
forces indicated that this was generally realized. 
Terry’s instructions urged caution and joint ac- 
tion by the several commands. 

Why, then, did Custer pursue this course of 
action? His defense of his abandonment of parts 
of his command in previous fights had been that 
the safety of the bulk of his command demanded 
such action. Why, on this occasion, did he risk 
the safety of his command by precipitate action, 
by attacking in broad daylight at the sacrifice of 
the important element of surprise, by launching 
the attack with woefully inadequate information? 
This, too, is anyone’s guess; but motivation by an 
overwhelming desire to re-establish a reputation 
that had been sadly damaged by unwise exploits 
seems to me to be the most satisfactory explana- 
tion. 


It isa curious chain of events that led to Custer’s 
first difficulties with higher authority which en- 
gendered such bitter resentment on his part. How 
much this resentment governed his future actions 
may lie in the field of pure speculation, but there 
is evidence that it did exert a considerable influ- 
ence. A few cholera vibrio slipped away from 
Europe with political refugees fleeing persecution. 
No sooner had their descendants arrived in Amer- 
ica than they created havoc along thousands of 
miles of waterways and other highways of travel. 
Then, after having retired into obscurity for sev- 
eral years, succeeding generations again migrated, 
hidden among artisans who were to build an out- 
post of civilization in the western wilderness, there 
again to emerge long enough to cause a minor dis- 
aster. Finally, after twelve more years of inac- 
tivity they crept out once more from hiding to 
create, in 1867, a situation which exerted a pro- 
found influence upon the life and career of George 
Armstrong Custer. 

These generations of microbes traveled thou- 
sands of miles. They struck down hundreds of 
people; but the ultimate tragedy of their making, 
it seems to me, happened in the valley of the Little 
Big Horn River almost three decades after they 
first came ashore in New Orleans. 





A PSYCHIATRIST LOOKS AT CUSTER 


KARL MENNINGER, M.D., Topeka, Kansas 


R. HAWLEY has asked me as a psychi- 
atrist to make some comments upon 
the psychiatric implications of his fas- 
cinating account. We are given a por- 

tion of the case history of a cavalry officer of about 
45 who was killed in action. We have the follow- 
ing pertinent data. He was a man: 


1. Who stood 34th in his class at West Point. 

2. Who was made a Major General at the age of 23. 

3. Who achieved a certain amount of military distinc- 
tion in the services of the Union Army where his actions 
were characterized by aggressiveness. 

4. Who was noted for his ostentatious dressing and bad 
manners. (See J. C. Haskell and other references cited by 
Douglas Southall Freeman in Lee’s Lieutenants, New York, 
Charles Scribner & Sons, 1944, pages 734 ff) 

5. Who at the moment of supreme victory (Appomat- 
tox, April 9, 1865) violated military etiquette in many 
ways, loudly demanding surrender from his defeated and 
inactive enemy (General Longstreet) while General Lee 
and General Grant were conferring. (Op. cit.). 

6. Who “took care of” and refused to return a famous 
pair of spurs given by General Santa Ana to the father of 
one of his friends. (Op. cit.). 

7. Who in the name of warfare ordered and executed 
surprise attacks upon communities of men, women and 
children and slaughtered the women and children along 
with the men. 

8. Who took his own wife with him to a frontier 
assignment and later became so worried about her that he 
was impelled to forget or neglect his military duties. 

9. Who deprived wounded soldiers under his own com- 
mand of medical and surgical attention. 

10. Who disregarded the safety and welfare of his troops 
to the extent of sending them into hostile territory with in- 
sufficient military preparation and protection to their al- 
most certain (and quite pointless) death. 

11. Who was convicted of one desertion of his own 
troops and was suspected of others. 

12. Who either committed perjury or at least gave in- 
correct damaging testimony in court to satisfy a personal 
spite. 

13. Who disobeyed specific orders given by the one 
iriend he seems to have retained and the one General that 
fntervened in his behalf. 

14. Who presumably planned the sacrifice of the lives of 


From Winter Veterans’ Administration Hospital Topeka, 
Kansas. 


the bulk of his command in order to attempt to achieve a 
minor piece of personal military glory. 

These data describe a personality type only too 
familiar to psychiatrists, falling into a category of 
psychopathology typically characterized by ex- 
cessive vanity, complete disregard for the feelings 
or safety of others, a lack of loyalty either to cause 
or to friends, either to the principles of humanity 
or to the established code of ethics, and a con- 
spicuousness of achievement at times passing for 
success under circumstances where ruthlessness 
and boldness are to some advantage. 

When this type of personality was encountered 
among the enlisted men in World War II, it was 
very apt to come rather promptly to the attention 
of the psychiatrists and such individuals were 
“boarded out” on Section VIII” or the equivalent. 
But when a man wears “stars” on his shoulders, 
he can “get away with” things for which he would 
be court-martialed or hospitalized were he a pri- 
vate. This is not to imply that this happened 
often, but every time it happened it destroyed the 
morale, if not the lives, of thousands of men com- 
mitted to the charge of such incompetent leaders. 

Three corollary questions come to my mind. 

First of all, what is to be said of the act of Gen- 
eral Terry—a man whose name and reputation are 
completely unknown to me—who in spite of 
Custer’s bad record, in spite of the court-martial, 
in spite of bad behavior in connection with the 
trial of the Secretary of War, and in spite of 
General Grant’s express wishes, insisted on giving 
a position of leadership and responsibility to a 
man like Custer? 

In the second place, why does the name of 
Custer still stand in the mind of the average 
American as that of a great hero? 

And thirdly—if by some accident of fate Custer 
had been successful in his disobedient and ill- 
planned attempt at coup, what would have been 
the verdict of history? 
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REVIEWS OF NEW BOOKS 


“\INCE the text La chirurgie en obstetrique' has 
S been prepared for the use of the medical stu- 
dents at the University of Strasbourg, France, 
it is not particularly detailed in its presentation of 
the various subjects but strives instead to enunciate 
principles of surgery as applied to common surgical 
conditions occurring in obstetrics. The line drawings 
prepared by the senior author, Dr. Keller, aid greatly 
in the elucidation of the text. 

Surgical treatment of genital abnormalities such 
as imperforate hymen, acquired sterility due to pel- 
vic inflammatory disease, ectopic pregnancy, ap- 
pendicitis, stenosed cervix, placenta previa, various 
types of phlebitis, inversion of the uterus and genital 
prolapse are a few of the topics discussed. The sub- 
jects of immediate repair of perineal tears and of 
episiotomy are not presented. In view of the audi- 
ence toward whom this text is directed, this omission 
would seem to be a definite oversight. A short dis- 
cussion of genital prolapse is well done. 

Many subjects are definitely brought up to date. 
Ligation of the vena cava, of the utero-ovarian 
plexus, of the internal iliac and of the common iliac 
are all mentioned under pelvic thrombophlebitis. 
Low cervical cesarean section is popular in Stras- 
bourg and is fully discussed. It is given a prominent 
place in the treatment of placenta previa and of 
cephalopelvic disproportion. 

A plea is made in the preface for unified combined 
departments of obstetrics and gynecology for teach- 
ing, scientific research, and clinical work. Stras- 
bourg and Tarnier are the only such in France. It is 
stated that those having combined interests are the 
most observant and the most scientifically produc- 
tive. Mention is made of the 1921 French Surgical 
Congress at Paris on Low Cervical Cesarean Sec- 
tion at which Schickele and Brindeau dethroned the 
classical section and it is further stated that such 
capacity and understanding presupposes a surgical 
education preliminary to obstetrical-gynecological 
specialization. With such training behind him, as 
Couvelaire says, —“‘He will not tremble when he 
holds the scalpel.” VicTorRE LESPINASSE. 


ANY unrelated conditions from various fields 

of surgery are discussed in Grandes problemas 

de clinica quirurgica.? Representative! chapters in- 
clude those on acute appendicitis, hyperthyroidism, 
cancer of the rectum, fracture of the neck of the 
femur, Buerger’s disease, injuries of the wrist, gastric 
and duodenal ulcer, and diabetic gangrene. In all, 
there are thirty-one sections, each devoted to a case 
presentation followed by a comprehensive discussion 
of all phases of the problem involved. There is a 


‘LA CHIRURGIE EN OBSTETRIQUE. By R. Keller and A. Ginglinger- 
Paris: Masson et Cie, Editeurs, 1946. 

_*GRANDES PROBLEMAS DE CLINICA QuIRURGICA. By Dr. Alfredo 
Velasco S. Santiago, Chile: Central de Publicaciones, 1945. 


larger section on infection, presenting the newer 
knowledge of the mechanisms of infection and im- 
munity, as well as the diagnosis and treatment of 
infection. 

The discussions are interesting, with emphasis 
clearly placed on the important points, and the 
material is well organized from a didactic standpoint. 
The case presentations are careful and complete. 
There is little that is original, and the volume will be 
of value chiefly for the teaching of fundamentals. 

Aura P. DUKE. 


Si small monograph of 208 pages entitled Intro- 
duction to Surgery’ by Frantz and Harvey pre- 
sents in a clear concise manner the fundamental 
principles of surgery. There are six well arranged 
sections so grouped that the student may learn and 
quickly review the essentials he must know. 

The instructor of surgery will find the book most 
helpful if he insists that his students understand its 
contents. By so doing he can be assured that they 
have the background necessary to absorb whatever 
surgical subject he may teach. 

As it is true that those who work in surgery should 
have an understanding of medicine, so too medical 
men could profit well by reading this book of surgical 
principles. The authors are to be congratulated upon 
their excellent and helpful contribution. 

RussELL T. BOTHE. 


te text on gynecological diagnosis by Professor 
Neuweiler* of Bern combines painstaking thor- 
oughness with strict observance of the limitations 
imposed by his title. In the first section he describes 
the proper method of taking the history and carrying 
out both general and special types of examination. 
There are excellent illustrations, particularly those 
of uterosalpingography in a variety of pathological 
states. 

The remainder of the book is devoted to the diag- 
nosis and differential diagnosis of gynecological dis- 
ease, under headings subdivided according to their 
anatomical location. Descriptions are accurate and 
complete and illustrations are abundant. 

The text presents the subject almost exclusively 
from an anatomical point of view. Endocrinological 
and chemical diagnostic methods are not discussed, 
nor is functional gynecological disease. The volume 
should be helpful not only to the student learning 
practical gynecological diagnosis, but also to the 
practitioner confronted with the occasional diagnos- 
tic problem. Howarp ULFELDER. 


‘INTRODUCTION TO SuRGERY. By Virginia Kneeland Frantz, M.D. 
and Harold Dortic Harvey, M.D. New York: Oxford University Press, 
1946. 

*LEHRBUCH DER GYNAKOLOGISCHEN DIAGNOSTIK FUER AERZTE UND 
SruDIERENDE. By Dr. W. Neuweiler. Bern: Hans Huber, 1946. 
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HE thirty-third Clinical Congress of the 
American College of Surgeons will be 
held in New York at The Waldorf- 
Astoria from September 8 to 12. Plan- 
ning of the program is being resumed at the point 
at which it was discontinued last year when the 
New York meeting had to be postponed because 
of the arrangements for the United Nations As- 
sembly. The plans made previously will be car- 
ried out for the official meetings, operative and 
nonoperative clinics, panel discussions, symposia, 
forums, medical motion picture showings, and 
technical and scientific exhibits. The twenty- 
sixth annual Hospital Standardization Conference 
will also be held as part of the Clinical Congress, 
with a four-day program of panel discussions, 
symposia, and round table conferences. 


SIXTH NEW YORK CONGRESS 


This will be the sixth time that the Clinical 
Congress has been held in New York. The first 
time was in 1912, when the old Waldorf-Astoria 
was the scene of the third Congress. Dr. George 
E. Brewer was the Chairman and Dr. Charles H. 
Peck the Secretary of the 1912 Committee on 
Arrangements. Dr. Edward Martin of Philadelphia 
was then President of the Clinical Congress of 
Surgeons of North America. More than 2,600 phys- 
icians registered, and the lack of organization for 
regulating the attendance at the clinics precipi- 
tated the proposal by Dr. Franklin H. Martin 


at the business meeting on November 15, for the 
creation of the College. Later Congresses were 


held in New York in 1919, 1924, 1931, and 1938. - 


CLINICAL PROGRAM 


The hospitals and medical schools of Greater 
New York are co-operating in scheduling opera- 
tive and nonoperative clinics. The program that 
they prepared last year under the guidance of the 
local Committee on Arrangements, when there 
was prospect of holding the Congress in New 
York, is substantially the same as that planned 
for this year, with such revisions as seem desirable 
in view of scientific developments and changes in 
personnel. The preliminary program was pub- 
lished in the August, 1946, issue of SURGERY, 
GYNECOLOGY AND OBSTETRICS, pages 275 to 288. 

Visiting surgeons will have ample opportunity 
to attend well arranged programs of many differ- 
ent kinds in a number of the excellent hospitals in 
the New York metropolitan area. General and 
special demonstrations will be held on subjects 
such as fractures, cancer, maternal morbidity, and 
end-result studies; newer diagnostic and thera- 
peutic procedures; preoperative and postopera- 
tive supportive treatment; anesthesia; and recon- 
ditioning. Clinicopathologic and x-ray confer- 
ences will also be held. The newer techniques 
and surgical procedures may be observed. 

The medical schools will hold a series of ex- 
hibits demonstrating their work, which will be on 
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display in their affiliated hospitals. The program 
of each hospital will be arranged to cover subjects 
in general surgery, obstetrics and gynecology, 
fractures, orthopedic surgery, thoracic surgery, 
neurosurgery, genitourinary surgery, and ophthal- 
mology and otolaryngology. 


PRESIDENTIAL MEETING 


On Monday evening in the Grand Ballroom the 
Presidential Meeting will be opened with the im- 
pressive processional of the officers, Regents, and 
honorary guests. Welcome to the assembly will 
be extended by the Chairman of the Committee 
on Arrangements, Dr. Howard A. Patterson. Dr. 
Irvin Abell of Louisville, President of the College, 
will preside and will deliver the Presidential Ad- 
dress. An inaugural ceremony will be held for the 
incoming officers. Foreign guests will then be 
introduced. 

The second Martin Memorial Lecture will be 
delivered. This lectureship was established upon 
motion of the Board of Regents at its midyear 
meeting on April 1, 1946, as a memorial to both 
Dr. Franklin H. Martin and Mrs. Martin. The 
founder of the College and of SuRGERY, GYNE- 
COLOGY AND OBSTETRICS was joined by his wife in 
making the College the beneficiary at their deaths 
of the Journal, together with its physical plant 
operated by The Surgical Publishing Company of 
Chicago, of which they were the owners. Doctor 
Martin died in 1935 and Mrs. Martin in 1945. 

The Martin Memorial Lecture is to be given 
annually during the Clinical Congress. It will 
deal with a scientific subject of the author’s own 
choosing. It supplants the former Annual Ora- 
tion in Surgery. 


CONVOCATION 


The Convocation is scheduled for Friday eve- 
ning, the plan of separating it from the Presiden- 
tial Meeting having proved to be quite successful 
at the 1946 Clinical Congress in Cleveland. An 
Assembly of Initiates will be held prior to the 
Convocation on Friday in order to instruct them 
in the Convocation procedure and other matters. 

The Convocation will open with a processional 
of officers, Regents, and Governors. The new 
President, Dr. Arthur W. Allen, will preside and 
will make the opening remarks, confer the honor- 
ary fellowships, and present the candidates for 
fellowship. Following this ceremony, the Fellow- 
ship Address will be given. 


SCIENTIFIC SESSIONS 


The scientific sessions, to be held on Tuesday, 
Wednesday, and Thursday evenings, will be ad- 


dressed by eminent surgeons and specialists, rec- 
ognized as authorities in their fields. Special sci- 
entific meetings will be arranged on the same eve- 
nings for specialists in ophthalmology and oto- 
laryngology. The newest developments in general 
and special fields will be presented in the well 
rounded program. 

Every afternoon, from Monday through Thurs- 
day, panel discussions led by recognized author- 
ities in each field, aided by well qualified collab- 
orators, will be held. Similar meetings held during 
past Congresses have been most successful, largely 
because they permit the participation of a large 
number of surgeons, thus increasing the opportun- 
ities to learn from the experiences of others. 

Preliminary plans include the holding on one 
afternoon of a symposium on fractures and other 
traumas, and a symposium on cancer on another 
afternoon. There is always wide interest in these 
special meetings. Plans for several new features 
have been discussed but cannot be announced 
until definite decisions have been made in co- 
operation with the Committee on Arrangements. 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


The Forum on Fundamental Surgical Problems 
will be conducted on Tuesday, Wednesday, Thurs- 
day, and Friday mornings. Included will be brief 
reports of original clinical and experimental ob- 
servations relating to the broad aspects of surgery 
and the surgical specialties. No prepared discus- 
sions of the reports are planned, but questions and 
comments will be invited. Dr. Owen H. Wangen- 
steen of Minneapolis, chairman of the committee 
which is planning the program, is working toward 
representation of as many as possible of the vari- 
ous university departments of surgery in this pre- 
sentation of clinical and experimental research 
work. 

The enlistment of the interest of young men 
who are doing original work, through the Forum, 
is one of the most beneficial results of these ses- 
sions which are now considered to be an indis- 
pensable feature of every Clinical Congress. 


HOSPITAL STANDARDIZATION CONFERENCE 


The first formal session of the Clinical Congress 
will be the opening meeting of the twenty-sixth 
Hospital Standardization Conference. Dr. Irvin 
Abell of Louisville, President of the College, will 
preside. The hospital conferences will continue on 
Monday afternoon, with sessions following on 
Tuesday, Wednesday, and Thursday mornings, 
afternoons, and evenings. 

Hospital administrators, members of governing 
boards, heads of the various hospital departments 
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and their personnel, nursing groups, and many 
other persons directly or indirectly concerned 
about hospital progress will be interested in the 
discussion of current hospital problems. National 
organizations representing various groups of hos- 
pital personnel will co-operate and participate in 
the meetings, which will include formal sessions, 
panel discussions, round table conferences, and 
open forums. 


ADVANCE REGISTRATION 


The hospitals and medical schools of New York 
afford accommodations for a large number of vis- 
iting surgeons. However, in order to insure against 
overcrowding, attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the meetings and also by ac- 
commodations in the hotels. It is therefore ex- 
pected that surgeons who wish to attend the Con- 
gress will register in advance. 

The members of the Board of Regents regret 
that conditions beyond their control will not per- 
mit unpaid registration at the 1947 Clinical Con- 
gress. They voted to restore the registration fee 
of $5.00 for Fellows and for endorsed Junior Can- 
didates. Non-Fellows attending as invited guests 
of the College will pay a fee of $10.00. No fee will 
be required of initiates of the class of 1947. 

To each surgeon who registers in advance a 
formal receipt will be issued. This is to be ex- 
changed for a general admission card upon his 
registration at headquarters during the Congress. 
This card is not transferable and must be present- 
ed in order to obtain clinic tickets and admission 
to scientific sessions. 


TECHNICAL AND SCIENTIFIC EXHIBITION 


The technical exhibit, together with the regis- 
tration and clinic ticket bureaus, will be located 
in the Basildon Room, Jade Room, and Astor 
Gallery, all on the third floor of the hotel. Lead- 
ing manufacturers of surgical instruments, x-ray 
apparatus, sterilizers, operating room lights, liga- 
tures, dressings, hospital apparatus and supplies of 
all kinds, and pharmaceuticals, and publishers of 
medical books will be represented in the exhibition, 


HOTEL RESERVATIONS 


Although the prospect is that the hotel situa- 
tion in New York will be more favorable than it 
would have been last year, nevertheless there is 
still a critical shortage of hotel rooms and early 
reservations are most desirable. In making these, 
it is urged that communications be addressed to 
the New York Convention Bureau, through which 
all reservations for the Clinical Congress are to 


clear. No correspondence should be sent directly 
to the hotels. A letter will be received by all 
Fellows in which the procedure will be outlined, 
with which will be enclosed a form to be used in 
making reservations. First, second, third, fourth, 
and fifth choices of hotels may be designated. The 
following hotels are recommended by the Com- 
mittee: 

Minimum rates 


with bat 
Single Double 
Allerton House, 143 East 39th Street.... $2.75 $ 
Allerton House for Women, 130 East 57th 
Moai ce onan ace eae wasters 3.00 
Ambassador, Park Avenue and sist Street 6.00 
Astor, Broadway and 44th Street........ 3-50 4.00 
Barbizon (Women), Lexington Avenue and 
re oer re rere 3.50 
Barclay, 111 East 48th Street........... 6.00 8.00 
Belmont Plaza, Lexington Avenue and 
MR aoa Gio. Sana cncaitaria ames 4.00 6.00 


Beverly, Lexington Avenue and soth Street 5.00 


Biltmore, Madison Avenue and 43rd Street 5.50 7.50 
Bristol, 129 West 48th Street........... 2.50 3-50 
Capitol, 51st Street and 8th Avenue..... 3.00 4.50 
Carlyle, Madison Avenue at 76th Street.. 6.00 
Chesterfield, 130 West 49th Street....... 2.50 4.00 
Commodore, Lexington Avenue and 42nd 

ROSAS FER ee ere eee 3.50 5.50 
Concourse Plaza, Grand Concourse and 

Re eee 3-50 5.50 
Cornish Arms, 311 West 23rd Street. .... 2.25 4.00 
Delmonico, 502 Park Avenue........... 6.00 8.00 
Essex House, 160 Central Park South.... 6.00 8.00 
Fifth Avenue Hotel, 24 Fifth Avenue 

SEE a aan: ee eee 4.00 6.00 
Governor Clinton, 31st Street and 7th 

ME Sei orcotistkoncadad ee pares 3.30 4.40 
Henry Hudson, 353 West 57th Street.... 2.50 3-50 
Kenmore Hall, 145 East 23rd Street..... 2.00 3.50 
Lexington, 48th Street and Lexington 

IGS oa cae tacks Sa ae bea 4.00 6.00 
Luxor Baths Hotel, 121 West 46th Street. 2.25 
McAlpin, Broadway and 34th Street..... 3.30 4.95 
Martinique, Broadway at 32nd Street.... 2.75 3.85 
Midston House, 22 East 38th Street. .... 3-50 4.00 
New Weston, Madison Avenue and soth 

er ere en ere 4.00 7.00 
New Yorker, 34th Street and 8th Avenue. 3.85 5.50 
Paramount, 46th Street, West of Broadway 3.00 5.00 
Park Central, 7th Avenue and ssth Street 4.00 6.00 
Parkside, 18 Gramercy Park South...... 2.75 
Pennsylvania, 7th Avenue and 33rd Street 3.85 5.50 
Piccadilly, 227 West 45th Street......... 3.00 5.00 
meni 143 West 4oth Street......... 2.50 3-50 
President, 234 West 48th Street......... 2.50 4.00 
Prince George, 14 East 28th Street...... 2.50 4.00 
Roosevelt, Madison Avenueand 4s5thStreet 4.50 6.50 
Shelton, 49th Street and Lexington Avenue 3.50 5.00 
Taft, 7th Avenue and soth Street....... 3.00 5.00 
Times Square, 43rd Street and 8th Avenue 2.25 4.00 
Tudor, 304 East 42nd Street............ 2.50 
Victoria, 7th Avenue and sist Street.... 3.00 4.50 
Waldorf-Astoria, soth Street and Park 

ee SRE Sn Peer tree .00 
Warwick, 54th Street at Sixth Avenue... 5.00 
Wellington, 7th Avenue and ssth Street.. 3.00 4.5¢ 
Woodstock, 127 West 43rd Street........ 3.00 5.00 
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CLINICAL CONGRESS 


Monday 


9:30 General Assembly for Surgeons and Hospital Repre- 
sentatives, Grand Ballroom 

:30-3:00 Panel Discussion, Empire Room 

:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 

2:00 Hospital Conference, Sert Room 

2:0¢ Surgical Film Exhibition (General), Grand Ballroom 

3:30-5:00 Panel Discussion, Empire Room 

8:15 Presidential Meeting, Grand Ballroom 


Tuesday 
8:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 
g:00-12:30 Forum on Fundamental Surgical Problems, 
Grand Ballroom 
9:30 Hospital Conference, Sert Room 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Jensen Suite 
10:00 Surgical Film Exhibition (General), Empire Room 
11:00 Panel Discussions 
Ophthalmology—Otorhinolaryngology 
1:30-3:00 Panel Discussion, Grand Ballroom 
2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals. 
2:00 Hospital Conference, Sert Room 
2:00 Symposium on Fractures and Other Traumas, 
2:00 Surgical Film Exhibition (General), Empire Room 
3:30-5:00 Panel Discussion, Grand Ballroom 
7:00 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
7:30 Hospital Conference—Trustees, Sert Room 
8:00 Scientific Session, General Surgery, Grand Ballroom 
8:00 Scientific Session, Ophthalmology, Jensen Suite 
8:00 Scientific Session, Otorhinolaryngology, Le Perro- 
quet Suite 


RH 


Wednesday 


8:00 Meeting of Cancer Committee, Carpenter Foyer and 
Dining Room 
8:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 
g:00-12:30 Forum on Fundamental Surgical Problems, 
Grand Ballroom 
9:30 Hospital Conference, Sert Room 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
10:00 Surgical Film Exhibition (General) 
State and Provincial Committees: 
9:30 Executive Committees 
10:15 Credentials Committees and 
Committees on Applicants 
11:00 Judiciary Committees 
11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 
12:00 Meeting of Board of Governors, Jensen Suite 
1:30-3:00 Panel Discussion, Grand Ballroom 
2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 
2:00 Symposium on Cancer, Empire Room 
2:00 Surgical Film Exhibition (General) 


Empire Room 


PROGRAM IN BRIEF 


2:00 Hospital Conference, Sert Room 
3:30-5:00 Panel Discussion, Grand Ballroom 

7:00 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 

7:30 Hospital Conference, Sert Room 

8:00 Scientific Session, General Surgery, Grand Ballroom 

8:00 Scientific Session (Eye, Ear, Nose and Throat), 
Empire Room 


Thursday 
8:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 
9:00-12:30 Forum on Fundamental Surgical Problems, 
Grand Ballroom 
9:30 Hospital Conference, Sert Room 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
10:00 Surgical Film Exhibition (General), Empire Room 
11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 
1:30 Adjourned Meeting, Governors, Grand Ballroom 
1:45 Annual Meeting, Fellows, Grand Ballroom 
2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 
2:00 Hospital Conference, Sert Room 
3:00 Panel Discussion—Graduate Training in Surgery, 
Jensen Suite 
3:30-5:00 Panel Discussion, Grand Ballroom 
3:30 Surgical Film Exhibition (General), Empire Room 
3:30 National and Regional Fracture Committee, Le 
Perroquet Suite 
4:00 Committee on the Library, Room 4-J 
7:00 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
8:00 Scientific Session, General Surgery, Grand Uallroom 
8:00 Scientific Session, Ophthalmology, Empi: - Room 
8:00 Scientific Session, Otorhinolaryngology, Sert Room 


Friday 
8:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, selected local hospitals 
g:00-12:30 Forum on Fundamental Surgical Problems, 
Grand Ballroom 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
10:00 Surgical Film Exhibition (General), Empire Room 
1:30 Assembly of Initiates, Grand Ballroom 
1:30 Panel Discussion, General Surgery 
2:00 Clinics, Demonstrations and Clinical Group Con 
ferences, selected local hospitals 
2:00-4:00 Panel Discussions 
Obstetrics, Sert Room 
Plastic Surgery, 4-U Blue Room 
Neurological Surgery, Assembly Room M-N 
Thoracic Surgery, Jensen Suite 
Urology, Le Perroquet Suite 
Orthopedic Surgery, Carpenter Foyer and Dining 
Room 
2:00 Surgical Film Exhibition (General), Empire Room 
3:30 Panel Discussion, General Surgery 
8:15 Convocation, Grand Ballroom 
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BOARD OF REGENTS OF AMERICAN COLLEGE 
OF SURGEONS CONSIDERS DELAYS 
IN APPOINTMENTS TO HOSPITAL STAFFS 


OMPLAINTS having come from sev- 

eral sources about difficulties being 

placed in the way of returning medical 

veterans who were applying for hospital 
privileges, the Board of Regents of the American 
College of Surgeons at a meeting in Hot Springs, 
Virginia, on April 24, carefully considered the 
problem of helping veterans and other younger 
surgeons in obtaining appointments. Several spe- 
cific cases of seemingly unjustifiable delay were 
studied, together with such contributory hospital 
conditions as the existing shortage of beds and 
long waiting lists of patients. The result of the 
deliberation was the presentation and adoption 
by the Board of Regents of the following resolu- 
tion: 


WHEREAS it has come to the attention of the 
American College of Surgeons that many well 
trained surgeons, especially returned veterans, 
who have located or have signified their intention 
of locating in communities where there are hospi- 
tal facilities, have been denied hospital privileges 
until they had been in residence in that locality 
for six months to a year. 

Be It RESOLVED that the Board of Regents of 
the American College of Surgeons disapproves 
of the practice, and although fully cognizant of 
the shortage of hospital beds, the Board believes 
that such well trained, competent, and ethical 
individuals should be given similar opportunities 
as offered established medical practitioners of 
the community. 








